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Christie Patent Telescope Pulley. 

Among the many interesting things shown 
at the National Electric Light Convention, 
last week, which tend to make electric light- 
ing as efficient and practicable as possible, 
Mr. Geo. H. Rose, of San Francisco, showed 
the Christie telescope pulley, which is especi- 
ally adapted for driving from high speed. 
For a long time it has been the aim of many 
inventors to run belt pulleys at a high ve- 
locity, conveying a large amount of power 
direct from the main shaft with the provision 
of readily releasing it, relieving the belt en- 
tirely of duty, so that there are no moving 
parts, su h as loose pulleys, etce., but in no 
instance have they met with thorough suc- 
cess, 

Mr. Christie claims to have met all the 
requirements in designing his telescope 
pulley, illustrations of which are shown 
herewith. It has been fully experimented 
with, and is now an established success. 

The perspective view shows the apparatus, 
with the belt hanging loose on station 
ary belt-holder, the pulley being unshipped 
from under the belt, and revolving with the 
shafts. The hand-wheel, with spindle and 
worm, the worm segment and clutch levers 
are shown in such a manner as to require no 
explanation. The belt guide, secured to top 
of stationary holder, is also fully shown in 
the engraving, and needs no explanation. 

Fig. No. 1 represents the stationary belt- 
holder with belt resting on it, the pulley 
being unshipped. 

Fig. No. 2 represents the pulley in place 
when doing duty. 

To explain the operation of the device, the 
sectional views are numbered, and the same 
letters apply in both. 

A is the driving shaft, B is the driving 
pulley, @ is the stationary belt-holder, D is 
the clutch lever, # isthe worm segment, F is 
the worm. 

When in duty, the pulley is one-fourth of 
an inch clear of the belt-holder. When not 
in duty, the position of all parts are as shown 
in Fig. No. 1. To engage the pulley, it is 
made to telescope over the drum of station 
ary holder and under the belt, gradually 
starting it into motion, so that by the time 
the pulley is in place the belt is in full mo 
tion. This is accomplished by means of the 
hand-wheel and spindle carrying the worm F, 
moving in worm-wheel Z, operating clutch D, 
so as to slide the pulley laterally on the shaft 
and feathers in the same manner as an ordi- 
nary clutch. 

The edge of the pulley is tapered, so thut 
when it reaches the edge of the belt the latte: 
at once rides on it, in the same manner as a 
belt does on a crowning pulley, and the 
transfer from the stationary holder becomes 
easy. 

Under ordinary circumstances, the belt is 
shipped on to a pulley, but in this case the 
pulley is shipped under the belt. The belt 
guide shown in the perspective view preven's 
any lateral motion of the belt. To disengage 
the pulley, it is moved out from under the 
belt, in the same manner as when entering, 
by moving the hand-wheel and worm in the 
opposite direction. 

The stationary belt-holder may be secured 
to the floor or ceiling, or otherwise, as may 
be convenient. The whole thing is simple, 
strong, and not hable to get out of order, the 








only moving part, when doing duty, being | all who desire to rise early in the morning but Annual Meeting of the National Telephone 


the pulley itself, all the other parts being at | cannot do so of their own accord. A certain 


rest and doing no service. 
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To electric lighting companies and othcrs 


driving from high speed, this invention is of 
importance. 
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Association at St. Louis. 
time is fixed and communicated to the central | 


station, and, at the precise moment agreed | goop ATTENDANCE AND GREAT INTEREST 
upon, the current is turned on, and the bells | TAKEN IN VALUABLE PAPERS READ. 





commence to ring, and continue doing so 
until the slumberer awakes, leaves his couch 


/and informs the head office that he has had 


enough. 
x*, A bill in equity has been filed in the 


District Supreme Court by C. G. Beryman | 


for Henry C. Strong, of Chicago, against 
Robert B. Vance, Acting Commissioner of 
Patents, and Elisha Gray, for an injunction 
to restrain the issuing of a patent to the lat- 
ter. The complainant states that he is the 
inventor of the railway electric telegraph 
and telephone, and made application fora 
putent May 18, 1877; that this application 
has been kept alive by amendment to claims, 
elc.; that Gray subsequently filed an appli- 
cation for a patent for a ‘ multiple tele- 
graph,” which, he alleges, was by trickery 
and deceit, stolen from him, and is nothing 
but a reproduction in principle and design 
of his machine and invention. He charges, 
on information and belief, that by undue in- 
fluence and by complicity with the exam- 
iners, Gray is about to receive a patent there- 
for; that the issuing of a patent to complain- 
aut is delayed by the undue influence exerted 


by Gray, and the patent to Gray is about to 
be issued by fraud and collusion with officers 
of the Patent Office, and if so issued will 
greatly injure and delay him, and necessitate 
long and tedious litigation on his part. He 
further alleges that he is entitled to have offi- 
cial action taken on his claim, and asks an 
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Curistre Patenr TEL+SCuPpE PULLEY. 


»* Some enterprising people in Belgium 
have applied the telephone to a novel use. Lit- 
tle bells are supplied and fitted to the beds of 


injunction and relief. Judge Hagner set the 
first Mouday in September at 12 o’clock fora 
hearing. 











| The National Telephone Exchange Asso- 


ciation couvened in the very comfortable 
large parlor of the Southern Hotel at 11 A.M., 
Tuesday, September 7, President C. N. Fay 
in the chair. 

Vice-President Durant stated, in behalf of 
the Bell Telephone Company, that a river 
excursion would be tendered the members 
for Wednesday afternoon. The invitation 
was, On motion, aceepted. 

The secretary then called the roll, and the 
following ‘‘active members” answered to 
their names. 

American Telephone and Telegraph Co., 
E. J. Hall, Jr., general manager. 

Bell Telephone Co., of Buffalo, E. J. Hall, 
vice-president ; H. C. Palmer, secretary and 
treasurer. 

Bell Telephone Co., of Missouri, Geo. F. 
Durant, general manager; E. A. Hitchcock. 

Central District and Printing Telegraph 
Co., Pittsburgh, H. C. Metzger, general 
manager; M. R. Wolff, superintendent. 

Colorado Telephore Co., E. B. Field, gen- 
eral manager. 

Central Pennsylvania Telephone and Sup- 
ply Co., Wiiliamsport, Pa., R. M. Bailey, 
general manager. 

Chicago Telephone Co., Chicago, C. N. 
Fay, general manager. 

Central New York Telephone and Tele- 
graph Co., Utica, N. Y., H. L. Storke, presi- 
dent. 

East Tennessee Telephone Co., New York 
City, D. I. Carson, genera! manager. 

Empire State Telephone and Telegraph 
Co., Auburn, N. Y., H. L. Storke, presi- 
dent. 

Erie Telephone and Telegraph Co., Bos- 
ton, Jas. W. Bennett, president; C. J. Glid- 
den, treasurer; J. P. McKinstry, general 
manager; J. K. Dunbar, superintendent 
Southwestern Division. 

Hudson River Telephone Co., New York 
City, H. L. Storke, president; A. B. Uline, 
general manager. 

Metropolitan Telephone and Telegraph 
Co., New York City, J. A. Seeley, electri- 
cian. 

Missouri and Kansas Telephone Co., Kan- 
sas City, Mo., J. R. Mulvane, president ; C. 
D. Crandall, secretary and treasurer; W. W. 
Smith, general superintendent; C. McDan- 
iels, superintendent. 

Nebraska Telephone Co., Omaha, Flemon 
Drake, general manager; J. J. Dickey, vice- 
president. 

New York and New Jersey Telephone 
Co., Brooklyn, W. D. Sargent, general man- 
ager. 

New York and Pennsylvania Telephone 
Co., New York City, W. N. Easterbrook, 
geveral manager. 

New England Telephone Co., Boston, J. 
N. Keller, general manager. 

Ohio Valley Telephone Co., Louisville, 
Capt. H N. Gifford, general manager. 

Penn Telephone Co., Harrisburg, J. B. 
Kerr, general manager. 

Southern Bell Telephone and Telegraph 
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Co., New York City, D. I. Carson, general 
superintendent. 

Rocky Mountain Bell Telephone Co. (new 
member), Salt Lake City, C. F. Annett, pres- 
ident. 

Southern New .England Telephone Co., 
New Haven, Conn., H. P. Frost, general 
manager. 

HONORARY MEMBERS. 


American Bell Telephone _Co.,”, Boston, 
Mass., C. Jay French, assistant general man- 
ager; T. B. Doolittle, F. B. Knight, {R. 8. 
Boyd, J. M. Brown, A. O. Morgan, » <3 
Lockwood. 

Bell Telephone Co. of Canada, Montreal, 
Charles F. Size, vice-president; Charles’ P. 
Sclater, secretary and treasurer. 

Bridgeport Brass Co., Bridgeport, Conn., 
H. D. Stanley, 

Beetle, Col. George L., New York City. 

Childs, Wm A., New York City. 

Cheever, C. A., New York City, by Geo. 
T. Manson. 

Day, A. G., New York City, by Clark B. 
Hotchkiss. 

Lockwood, T. D., Bostop. Mass. 

Standard Electrical Works, Cincinnati, E; 
V. Cherry, vice-president; H. T. Crane. ; 

Western Electric Co., New York and Chi- 
cago, J. M. Jackson, C. A. Brown, DW: 
Harrington, and J. W. R. Patterson. 

The President, .Mr. Fay, then delivered 
his annual address, which was attentively 
listened to and applauded at its close. He 
congratulated the members on their preseucc 
and on the bright prospects ‘for the tel- 
phony of the Sfuture. The belief in the 
great profits of the telephone business, he 
said, was a popular fallacy. He could sce 
no millionaires among their number. The 
number of telephones now in use was about 
one-fourth of 1 per cent. of the entire popu- 
lation of the country, and they could not hope 
to reach more than one half of 1 per cent. of 
the population. It was only the business 
man, the capitalist who used the telephone. 
The workingmen, the laborers, had no use 
for them. The business was restricted to 
certain limits, which could probably never 
be overreached. The city companies had bad 
to face evormous expenses for underground 
lines ; the companies doing country business 
had been compelled to carry out still further 
the process of closing and abandoning exchan- 
ees which had proved too+mall for self-support 
( ‘ity and country exchanges alike bad suffered 
from legislative and municipal attacks upon 
their ratis, und the whole business has been 
disturbed and unsettled by the Government 
attacks on the Bell patents. He then pro- 


ceeded to discu-s at length the justice of the 


various attacks made on the Bell company 
and the various license companies. The 
stock of the American Bell Telephone Com- 
pany, said Mr. Fay, is $10,000,000, now sell- 
ing in the market for $19,000,000. Of this 
amount the shareholders actually paid into 
the company’s treasury in cash $6,000,000. 
showing their profit to date to be $13,000,000. 
The licensee companies throughout th. 
country are capitalized at about $54,000,000, 
selling in the market to-day for only about 

25,000,000, an amount considerably below 
the actual money paid tuerefor, and below 
the actual est of the plant and acquired 
business. There were undoubtedly individ- 
uals, the speaker admitted, who, in the 
mavipulation of telephone stocks, had made 
considerable fortunes ; but the broad fact re- 
mains that $15,000,000 would cover the en- 
tire amount of profit which the telephone 
fraternity have been enabled to exact from 
the suffering people Curing ten years of hard 
work, and add to their investment of $30,- 
000,000 of capital say 5 per cent. per annum. 
On the basis of the last census this would 
be 8 per cent. per annum extorted from each 
one of the suffering people. A comprehen. 
sive review of the telephone litigation, with 
caustic allusions to the action of the U. S§. 
administration, concluded this very able ad- 
dress. 

Secretary Barney submitted his annual re- 
port. The year, he stated, closed with 34 
active members and 33 honorary members. 
The work of the office established in New 
York was reviewed and the method of 


furnishing information to members explained 
at detail, The secretary presented the treas- 
urer’s report as follows : 

Receipts, $2,312.05 ; disbursements, $2,- 
311.15. Portion of expenses were for un- 
paid bills left over from the previous year ; 
the actual expenses for year just closed being 
$1,997.93. A portion of the receipts were 
in like manner for uncollected dues, the 
actual income for past year being $,1,887.05. 
On basis ‘of present membership, with dues 
at $50, the income next year will be $1,700. 
Cash in hands, $133.35. The sccretary 
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| become an associate member of the associa- 


present at any regular meeting. 





tion by a vote of a majority of the members 


Section 2. An associate member shall have 
no vote in the meetings of the association, but 
shall be entitled to all the other privileges of 
regular members, and shail be subject to the sane 
dues and assessments.” (Proposed by Mr. E. 
J. Hall, Jr.) 

Mr. Metzger moved to strike out the second 
section, and spoke in favor of his motion; 
Messrs. Sargent, Seely and others opposed 
this motion. The motion was lost. 

On motion of Mr. Easterbrook, Section 2 











Fig. 


stated _that the association had no liabilities 
whatever. 

The secretary announced that the meetings 
of the convention would be held from 10 
4.M. to 1 p.M., and from 3 P.M. to 5 P.M. 

The election of officers for the ensuing 
year resulted as follows : 

President—C. N. Fay, Chicago. 

Vice-President--H. C. Metzger, Pittsburgh. 

Sccretary—C. H. Barney, New York City. 

Treasurer—H. L. Storke, New York City. 

Advisory Committee—Capt H. N. Gif- 
ford, of Louisville, for three years, in place 
of Mr. Sunny. The committee now con- 
sists of Messrs. Gifford, Jackson and Tyler. 

Executive Committee—Messrs. Sargent. 
Keller, Stone, Bailey. 

The city of Pittsburgh was selected as the 
place of holding the next annual meeting, 
the date to be selected by the Executive 
Committee. 

The proposed changes in the constitution 
—luid over from the last meeting—were di-- 
cussed, and adopted as follows, the changes 
being in italics : 

** Article XIV. Section 1. The admission 
fee shall in all cases he ten dollars, to be 
paid on signing the constitution. The an- 
nual dues shall be jifty doilars for each vote 
now bad or that may be hereafter acquired 
under the constitution, and shall be payable 
yearly, on or before the first day of July in 
each year.” (Proposed by the Executive 
Committee. ) 

“ Article IV. Section 1. The officers of 
this asso. iation shall be a president, vice- 
president, secretary, treasurer and an execu- 
tive and advisory committee, who shall, 
with the exception of the secretary and the 
members of the advisory committee, be 
elected at each annual meeting of this asso- 
ciation, and shall hold office for‘one year, or 
until their successors are duly elected and 
qualified. The secretary shall be appointed, fur 
the ensuing year, by the newly-elected Exec- 
utive Commitiee.” (Proposed by the Execu- 
tive Committee. ) 

“Article XVII. Section 1. Any person 
nominated by the Executive Committee may be- 
cvme an honorary ‘member of this association 
by a vote of two-thirds of ali the members pres- 
ent at any regular meting, such election to be 
hy bait.” (Proposed by Mr. E. J. Hall, Jr.) 

The following additional article provoked 
considerable discussion : 

‘*Article XVIII. (Additional Article.) 





Section 1. Any person or corporation actively 
interested in the vbjects of this association may 
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was amended by adding the words ‘ except 
during executive session “ after the word 
** members.” 

The following change in the by-laws was 
proposed at the last meeting by Mr. H. L 
Storke, and came up for action. It is an ad 
ditional section to Article III, and was 
adopted. 

“Section 5. The secretary shall, unclr the 
di ection of the Executive Committee, piovure 
and compte for the use of the association such 
statisti’s reluting to the telephone business as 
have heretoyore nen furnished by the various 
committees of this ass ciation.” 

Mr. Carson suggested that each member of 
the association make a contribution of $10 
each to be sent to Charleston, S. C., in aid of 
the earthquake sufferers. 

Mr. Durant favored making the donation 
the official act of the associatiun. 

Mr. Drake and Mr. Kerr thought it should 
be an individual contribution, the former 
stating that his company had contributed at 
Omaha 

On motion of Mr, Easterbrook, a commit- 
tee of three was appointed to solicit indi- 
vidual donations. Messrs. Easterbrook, Car- 
son and Durant were appointed. 

The following members had contributed 
the amount of $10 each up to the close of the 
meeting. H. R. Frost, C. N. Fay, D. J. 
Carson, E. V. Cherry, ELecrrica REvIEw; 
H. C. Palmer, Henry Metzger, W. H. Easter- 
brook, J. N. Keller, H. N. Gifford, H. F. 
Durant, E. J. Hall, Sr., W. D. Sargent, R. 
M. Bailey, J. R. Mulvane, T. D. Lockwood, 
C. B. Hotchkiss, John A. Seeley, J. P. Mc- 
Kinstry, H. L. Storke, J. M. Jackson’ J. K. 
Dunbar, E J. Hall, Jr., A. O. Morgan, W. 
W. Smith, T. B. Doolittle, C. P. Slater,J. M. 
Brown, R. 8. Boyd, Frank B. Knight. 

Letters of regret were read from Mr. Tyler, 
of New Haven; Jackson, of Detroit; Stone, 
of Cincinnati. 

Vice-President Metzger was called to the 
chair, and the secretary read a very complete 
and exhaustive paper on ‘‘ Telephone Statis- 
tics,” presenting them in tabulated and con- 
cise form Reports had been received from 
46 exchanges, representing 47,000 sub- 
scribers. Exchanges in cities of over 
50,000 furnished the most valuable informa- 
tion for comparison. Of such there are 41 
in the United States, representing about 








63,500 subscribers. Of these 23 exchanges, 
representing about 38,0(0 subscribers, re- 
ported. Twenty-two exchanges had 33,112 
subscribers in 1885, and this year report 
36,634, a net gain of 3,522, or nearly 1! per 
cent. New York gained the largest number of 
subscribers, 791, an increase of 15 per cent., 
but as a comparative gain this record is 
beaten by that of Richmond, which gained 
76, or 16 per cent.; by that of Detroit, which 
gained 329 or nearly 17 per cent.; and that 
of Brooklyn, which gained, whose increase 
was 443, or 19 per cent. New Orhans 
shows a loss of 44, due to an opposition 
company, which has recently been enjoined. 
Lowell and Worcester both show heavy 
losses, the former 218 the latter 132, due to 
a raise in rates. Detroit seems to be the 
fie! best supplied with telephones, there 
being one station to every 51 inhabitants; 
Providence coming next, with one to every 
58. At the other end of the list Jersey City 
has one to every 232 of her population. A 
number of valuable tables were presented in 
this report showing an increase in the num- 
ber of daily connections, and giving inter- 
esting comparisons. The eight offices work- 
ing the ‘‘multiple” system average 623 
daily connections peroperator. The remain. 
ing 14 (reported) using “straight” boards 
average 309 connections per operator. New 
Orleans reports 1,054 as their operators’ 
average day’s work. Eight multiple boards 
average 81 wires per operator; 15 straight 
bo rds average 65 per operator. The numtur 
of trunk lines is shown to be increasing every 
year, New York pays the highest average 
salaries to operators, viz., $13.13 per week, 
and Milwaukee the lowest, $4.95. 

Mr. T. D. Lockwood then read a paper on 
‘The necessity of protecting telephone ex- 
changes, circuits and appliances from the de- 
structive effects of intense electric currents 
and discharg: s.” He said that two broad and 
comprehensive classes are more or less known, 
viz : Those in which a coarse wire electro- 
magnet included in the telephone circuit ‘at 
the points to be pro' ected is used to break the 
circuit or shunt, the instruments upon the 
passage of an abnormally strong current 
through the wires, the magnet being non- 
operative when the ordinary telephone or 
magneto-currents are passing. Second. 
Those in which an attenuated strip of metal 
foil or wire is made to form a part of the 
circuit outside of the portion to be protected, 
this having a sufficient conductivity for the 
ordinary currents, but being adapted to burn 
out, fuse, volatilize or deflagrate when a dan- 
serous Current passes. Protectors depending 
for their action upon electro magnets are 
reasonably sure in their action, and are 
prompt, because the magnetizing effect of a 
current is swifter than its heating effect. On 
the other hand, electro-magnets in telephone 
circuits interpose a much highcr opposition 
to the passage of the telephonic currents than 
might be expecied from their resistance 
only, by reason of the counter currents gen- 
erated in their coils by the changes in their 
magnetism. Mr. Lockwood, continuing, 
said: I might well interpolate here that there 
isa method by which electro-magnets may 
be introduced into the telephonic circuit 
without exercising this pernicious effect, if 
the electro-magnets are connec'ed in what 
we call multiple arc, that is if the line wire 
be brought abreast, be divided into two parts 
and brought abreast, one branch to one mag- 
net and the other branch to the other magnet 
and led through each magnet coil individu 
ally, then'joined on the other side and led on 
as usual—to put it in plain language, con- 
nected abreast instead of connected in tan- 
dem. The counter-current has a short cir- 
cuit through those coils and does not ma- 
terially affect the passage of the telephonic 
current, and although I had not written this 
the sight of Mr. Wiley W. Smith here, who 
has always been an advocate of that method 
of connection, has reminded me of it at this 
time. 

The small electro-magnet mounted on an 


| insulated base, provided with the usual arma- 


ture, which has a lever ending in a catch, 
which, when at rest, holds a spring lever in 
place, invented by Dr. S. M. Plush, of 
Philadelphia, was highly commended by 
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Mr. Lockwood. In this the circuit is led 
through the magnet coi!, armature lever and 
spring lever, so that when the armature is 
attracted the spring lever is liberated and 


flies back, leaving an opening of some 6 or 7. 


inches in the circuit, and preventing damage 
io the instruments inside of the safety ap- 
plinnces. 

On the conclusion of this paper the con- 
vention adjourned to 10 a. m. Wednesday. 

WEDNESDAY’S SESSION. 

The first paper at this session was on 
‘* Legislation of the Past Year,” by Mr. H. 
L. Storke, which reviewed, in an interesting 
manner, all telephon c legislation relating to 
the local companies. 

Mr. J. E. Hockett, of Indianapolis, was 
called upon to state the result of the severe 
legislation in his State. He informed the 
convention that the toll system had been 
adopted in the larger cities, but could not 
say whether it was satisfactory to the Central 
Union Company or not. 

Capt. Gifford stated that his company had 
closed its exchar ges affected by the $3 rental 
law, and was now operating a few long lines 
connected with the Louisville Exchange at 
a loss, for the accommodation of certain 
customers. 

Mr. Fay stated his experience with the 
Indiana law, and reviewed the whole history 
of it, stating that he regretted that no one 
was present to speak authoritatively for the 
Central Union. 

Mr. Hall thought that in the toil system a 
guaranteed minimum was an absolute essen- 
tial, 

Mr. Fay’s paper on ‘‘Cables and Under- 
ground Work” was read. He spoke at con- 
siderable length of the work in New York 
city, and the visit of the commission to 
Chicago. In the central district of Chicago, 
Mr. Fay said, they had one underground 
line 1,800 feet in length. It consists of kerite 
and Patterson cables, drawn into Dorsett 
conduits. The tests show that insulation 
runs down rapidly and cross talk increases. 

The statement by Mr. Fay that the trans- 
mission of speech through cables was becom- 
ing less distinct each year Mr. Frost thought 
should be published at once for the benefit 
of telephone men. This change had been 
noticed by him. 

Mr. Seeley stated that submarine cables, 
nine miles in length, seven-con-!uctor kerite 
cables, were being experimented with in 
New York. The cables were in nine lengths, 
und when connected together worked satis- 
factorily. These cables were not in use every 
day. 

Mr. W. D. Sargent, general manager of 
the New York and New Jersey Telephone 
Company, then read the following paper, 
which was closely listened to by every dele- 
gate : 

UNDERGROUND WORK IN BROOKLYN—BY W, 
D. SARGENT. 


The very rapid growth and accumulation 
of wires near our principal office in Brooklyn 
compelled the consideration of the under- 
ground question, regardless of the news- 
paper hue and cry and compulsory legis- 
laion. Unfortunately for the credit of our 
good intentions, no work was done until after 
the passage of the present underground act, 
in May, 1884. 

It may be noted, in passing, that the senti- 
ment against poles and overhead wires seems 
to have been manufactured by newspapers 
and underground companies with an ‘‘ axe 
to grind,” evidence of which is our present 
extensive system of poles and wires erected 
without protest from property owners and 
citizens, 

In the summer of 1884 it was decided to 
attempt to place some wires under the streets. 
Believing that such a complex system as ours 
could never be fully accommodated by wires 
laid permanently in the ground, we decided 
to lay a conduit comprising a series of ducts, 
permitting the introduction and withdrawal 
of wires and cables, thus providing space 
for future growth ; for the withdrawal of 
defective cables and the substitution of 
others, as experience determines are the most 
suitable. 

Up to this time, no cables or wires can be 


had whose durability has been sufficiently 
tested to warrant the faith to lay them 
permanently underground without any ex 
pectation of being able to reach them with- 
out tearing up the entire street. While the 
liability to damage when laid permanently 
underground, may be very remote, facilities 
for handling cables without opening the 
street are woith providing for on economical 
grounds. In many of the systems already 
laid, it is customary to box the cables in 
wood and fill in with asphaltum or cement. 
The same box can just as well be left empty 
and the cables drawn in and out without 
much greater expense, provided the wood 
can be made durable. 

Iu looking up the durability of wood laid 
underground, in which we were very much 
aided by the Commissioners of Electrical 
Subways, we found the most competent 
authorities agreed that the process of creosot- 
ing, when properly done, would preserve it 
indefinitely. Conduits of different mate- 
rials, iron, cement, asphal'um, etc., were ex- 
amined, but creosoted wood appeared to be 
the cheapest, and as durable as any. These 
considerations led to its final adoption for 
our conduit. 

The form decided upon was a square box, 
sides, top and bottom one and one-half inch 
plank, sa'divided into ducts, varying in 
number from 10 to 4, according to require- 
ments—the divisions being made with one 
inch boards. 

As the manholes in the first work were not 
very frequent, we anticipated that friction 
and the consequent strain of drawing in long 
and heavy cables might be sufficient to injare 
them. With the intention ‘of obviating this 
difficulty, the ducts were made three inches 
high by two wide, and rollers were placed 
permanently in the bottom of each duct, for 
the purpose of lessening friction. This we 
found to answer very satisfactorily. 

In the seasun of 1885, the Underground 
Commissioners assumed direction, and at 
their suggestion the rollers were made into 
small carriages, consisting of two rollers be- 
low, one above, the cable resting on the up- 
per roller, the intention being to™withdraw 
the carriages after the cable was pulled in, 
and using them for successive cables. In 
the more extensive work which we have 
done in 1886, the manholes becoming more 
frequent, we find that lengths of 1,000 feet 
or less may be readily drawn in, without in- 
jury to the cable, and without rollers or any 
anti-fricition device. (The blue print drawing, 
which is here for the inspection of members 
interested, shows all the details, without 
further description. ) 

The general plan of distribution contem- 
plated for the thirteen miles of conduit 
which will be completed this year, is to 
bring the cables out to poles, or on the house- 
tops, in bunches of 25, 50 and 100, and dis- 
tributing as now through the air. This 
method of distribution has been permitted 
by our underground commissioners, pending 
the development of something better. We 
are not prepared to offer any plan for in. 
troducing individual wires into the build- 
ings. 

Preliminary to opening the streets, a map 
was made, showing the location of water, 
gas and sewer pipes, from information ob- 
tained from city departments and gas com- 
panics. This information proved to be as 
valuable as that of the pilot who knew every 
rock in the channel, and when the ship 
struck said, *‘There is one of them now;” 
and it was in this way that we came to know 
every pipe in the street, that is, as we struck 
them. 

We think it is safe to say the obstructions 
in the streets of Brooklyn are less than in 
many otber cities, even of smaller size. The 
character of the ground is sandy and usually 
easy digging, but frequently obstructed by 
large boulders, which require blasting to re- 
move them. There is no ledge of rock in 
Brooklyn. The proper way in laying outa 
line for an underground conduit is to dig 
test holes over the route desired, thus locat- 
ing all obstructions and digging trench ac- 
cordingly. The depih of trench with us is usu- 
ally thirty inches; but owing to service pipes 





for gas and water and occasional large mains, 





we have gone in some cases to a depth of 
seven feet. 

As to the durability of our work, time 
alone will tell. The first half mile of our 
creosoted conduit will be down two years in 
November, and inspection just made before 
the writing of this paper shows no sign of 
decay in the timber, and the iron screws and 
nails are not corroded. 

The objection usually made to this con- 
duit is that it is not water-tight. This is 
true; nor did we attempt to make it so. The 
only damage that can result from water flow- 
ing through the duct is the accumulation of 
mud or silt, sufficient to clog them up. In the 
work already done, after two years’ service, 
a recent examination at several points 
showed no deposit of any kind, and we are 
able to move the cables freely. In order to 
prevent the possibility of this trouble in the 
more exteusive work now in progress, we 
have adopted the plan of pouring hot pitch 
or asphaltum over all the joints, sealing them 
up effectually, 

Regarding the location of manholes, these 
have heretofore been p'aced only at points 
of distribution and where obstructions ren- 
dered them necessary. The growth of 
the underground system will doubtless re- 
quire manholes at the junction of all streets. 

The creosoted wood (North Carolina pine) 
is treated and furnished by an establishment 
in our own city, the price under our present 
contract being $41 per 1,000 feet, board meas- 
ure, including mill work. The conduit is 
made up complete by our own workmen into 
sections of 16 feet, which are then carted to 
the trench, dropped in, joined up, and cov- 
ers screwed on. 

Special care is taken where sections join 
to make the ducts continuous and in line. In 
addition to pitching the joints, the junction 
of sections is covered with felt and heavily 
pitched. The cost per foot of single duct 
laid in the trench and ready to fill in, based 
on the work already done, is 6 to 10 cents 
per foot. The cost in detail is shown by 
statement open to the inspection of mem- 
bers, 

Our first trench work was done by con 
tract, the price being 30 cents per foot, 18 
inches wide by 30 inches deep, with extras 
for rock work and additional depth. 

Work done by contract has its disadvan- 
tages, principally on account of inability to 
control the work as thoroughly as is desira- 
ble. For this reason we decided to do the 
work ourselves this year, and it is probable 
the cost will be less. The advantage, how- 
ever, is in the absolute contro) and thorough. 
ness of the work. The ordinary Italian 
laborers are employed under suitable fore- 
men. 

We have made a contract with D. H Dor- 
sett for five miles of his asphaltum or concrete 
conduit, which is now well under way, but 
regarding which no figures can be given at 
present. 

In cables we have used principally the 
lead covered pipe, furnished by the Western 
Electric, Brooks and Faraday. These are 
made up in fifties and hundreds, with wires 
twisted in pairs. The twisting in pairs is 
done to provide for perfect metallic circuits 
when they become necessary. During the 
time we are using grounded circuits the 
interference between the wires of a pair is 
greater than if not twisted, if they happen to 
be used simultaneously. The possibility of 
this is very remote, and don’t think worth 
providing for. 

One section of 4,500 feet, just laid by 
Brooks, is interspersed with braided tinsel, 
for the prevention of interference. No 
comparative tests have yet been made to de- 
termine its value. The balance of the cables 
are without any special device. 

The first cables, drawn in in 1884, began 
to show trouble in about eight months, and 
the manufacturers were notified, their inves- 
tigation finding the trouble in the terminals, 
except in one Brooks’ cable, in which the 
lead pipe was found badly corroded. One 
section of 600 feet was withdrawn, in which 
we found a crack in the pipe at a wipe joint 
that had admitted moisture. New terminals 
were puton. The whole difficulty with the 
terminals is to get them moisture-tight. 


Within the last few months air and moisture- 
tight terminals have been furnished, which 
we believe will prevent future trouble. 

The durability of lead pipe is a very im- 
portant question. The corrosion of the 
Brooks’ lead pipe has now reached one-eighth 
of an inch in depth, and the indications are 
that the whole pipe will be consumed. 
Opinions differ as to the cause of this corro- 
sion. The product is undoubtedly carbonate 
of lead, and Prof. Plympton says it is caused 
by the action of water-gas, which collects in 
the ducts. Other authorities believe it is due to 
the vapor of acids in the creosoted woods. 
The pipe was made by Tatham Bros., of 
Philadelphia, and is said to be pure lead. 

The Western Electric cables have a small 
percentage of tin, which was put in to stiffen 
the pipe; but it seems to serve another useful 
purpose, inasmuch as their cables laid along- 
side the Brooks show no sign of corrosion. 
It is foriunate that a remedy is so imme- 
diately indicated for whit promises to be a 
serious evil. 

Our greatest length of cable underground 
up to the present time has been 2,400 feet; 
interference is very slight, and retardation 
not perceptible, The trunk wires between 
New York and Brooklyn work through two 
miles of cable wi hout serious difficulty, and 
we don’t anticipate our troubles will begin 
until we get beyond that point. The longest 
cables laid this year are 4,500 feet, and tests 
show that we shall have no difficulty in 
working them. The insulation varies from 
50 megohms to 500 per mile. Static capacity 
not measured. 

We expect to be able to maintain our pole 
wires for a reasonable time to insure dura- 
bility of cables, and to retain them entirely 
where the wires are less than 50. New poles 
will necessarily have to be put up to aid in 
distributing from the underground, and we 
are now putiing up some for that purpose 

One of our Underground Commissioners is 
now in Europe, and in a letter from him 
dated Milan, he writes as follows: ‘I have 
heard of no underground telephone wires 
since I left London. Iam a little in doubt 
about a few in Berlin, but the rule is, ‘ mount 
them on the housetops.’ The government 
can compel submission of the citizens, but 
awards him some compensation Perhaps 
the most striking incident of the journey was 
finding a new line of telegraph poles in the 
strects of Antwerp; I have ordered a photo- 
graph of them _ Preece says he never knew 
a case of failure of well-creosoted timber 
through decay.” 

This was written after the writer had been 
at Liverpool, London, Brussels, Antwerp, 
Cologne, Weisbaden, Heidleberg, Frankfort, 
Berlin, Munich, Lucerne, Milan. Thisseems 
to indicate that the problem for underground 
wires for a telephone system is quite as diffi- 
cult a question there as it is here. 

W. D. SarGeEnt. 


Capt. Gifford had experienced trouble 
from the lead covering on the cables oxy- 
idizing. 

Mr. Patterson, of the Western Electric 
Company, was called upon, and stated the 
result of several of his experiments. 

Mr. Hotchkiss was called upon, and said 
that the size of the conductor should not 
only be enlarged. but the body of insulating 
material around that conductor should be 
increased to secure the best results. 

Letters from M. Berthon, of Paris and Dr. 
8S. M. Plush, of Philadelphia, were read 
and the convention adjourned. The after- 
noon was devoted to the boat ride down tho 
Mississippi tendered by the Bell Company, 
ot Missouri, the vi-itors returning to the city 
in the morning, some of them much incon- 
venienced by the delay in returning as there 
was no provision made for commissary sup- 
plies. 





THURSDAY'S PROCEEDINGS, 

Mr. Metzger called the meeting to order at 
104 M. and the secretary read the follow- 
ing paper, by Mr. A. S. Hibbard, on long 
distance telephoning: 
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The meeting in St. Louis last week of the 
National Telephone Association was well 
ut ended and a success in every way. Many 
of the papers read were of unusual interest. 





Not only the local, but the general Brush 
Company as well, took a great interest in the 
convention at Detroit, and at every opportu- 
nity did something handsome in the way of 
entertaining. President Stockley, Secretary 
Swift and Superintendent Possons were all 
present, and took a lively interest in the pro- 
ceedings. We hope that all the other 
parent companies will come to the front and 
participate in future conventions. The 
Brush, United States, Thomson-Houston, 
and Jenney companies have always taken an 
interest. 





It is acommon practice, in running wires 
ou the fronts of buildings, to place the insu- 
lators directly on the front or on short insu- 
lators. Awnings or cornices are often near. 
In case of a heavy fall of snow, especially if 
the sam be damp, there is danger that there 
be a path for the current to the building. 
The wires should be kept well away from all 
projections which could catch snow, and, in 
cases where this cannot beZdone, waterproof 
wire of high insulating qualities should be 
e.nployed. 


The Secretary of the Light Commit- 
tee, at Montreal, has received from rate- 
payers large numbers of applications for 
ad-litional electric lights in the districts in 
which gas has been superseded. Mr. Bad- 





ger, superintendent of the Fire Alarm Tele- 
graph, is just now busy preparing his report 
upon the necessity or otherwise of the intro- 
duction of further electric lights. 


An important step because of the example 
was recently taken upon the Valmondois 
(Department of Aisne) in France where, for 


the first time in France, the railroad tele- | 


graph has been succeeded by the telephone, 
and a French contemporary tells us that this 
example will, like enough, be followed by 
many other railroads with the consent of the | 


government railroad authorities, The Societe | 


Generale des Telephones, which has con- 
structed this line, performed a work some 
what similar last year upon the canal of the 
Youne, where forty telephonic stations were 
established between Auxerre and Chamcey 
upon a line of 65 kilometers (about 454 miles. ) 

In both of these instances the telephonic 
service has given great satisfaction, and has 
proved to possess superior advantages over 
the old telegraphic service in preventing acci- 
dents and facilitating business. It hasshown 
itself to be the wanting factor by which the 
work of the stupid and inattentive operator 
may be corrected before too late. 





A SHA-GOING EXPOSITION. 

The news which comes by cable, that the 
French are fitting out a floating exposition of 
their manufactures to please and astonish our 
Central and South American neighbors, is at 
once interesting and instructive. The French 
people have perception as well as ingenuity. 
They know that a wrecked ship comes to the 
shore, the shore does not go to the ship; and 
while this is rather a severe term to apply to 
the industrial depression in France, which, 
by the way, is not nearly as bad as it is in 
England, it is absolutely necessary in order 
to avert mercantile disaster, that her mer 
chants seek new fields in which to dispose of 
their wares. 

It is the Syndicat de Industrie that hag 
proposed, and a committee of that body 
which is entrusted with the task of carrying 
out this novel scheme of industrial develop- 
ment. 

A splendid steamship, the Sarthe, of 3,900 
tons measurement, has been selected for the 
expedition, and is now being filted up to suit 
its requirements. Large quantities of ma- 
chinery, of a new pattern, especially that 
pertaining to the utilization of electricity, 
will soon be placed aboard in such a way 
that it can be exhibited conveniently. There 
will be lamps of the arc, incandescence and 
Jablochkoff types, carbons and carbon-hold 
ers, wires of ail descriptions, dynamo ma. 
chines, primary and secondary battcries, and 
descriptions of articles required to properly 
fit up and maintain electric light and power 
stations, telephone, telegraph, and time sta- 
tions. 

There are some en'erprises which are good 
but vot original, and others that are origina, 
but not good. This one, however, may fairly 
be said to be both new and good, and its or- 
ganizers have our hearty good wishes for their 
success. There isa large and good field in 
Central and South America for electrical and 
other mercantile enterprises, if only the peo- 
ple can see them. The South Americans are 
a strange people. They can hear of a thing 
and learn all about its advantages without 
showing apy desire of possessing it. In 
them one of the principal laws of political 
economy is violated. There is no demand 
until the supply appears on the ground They 
must see a thing before them and get accus- 
tomed to it in operation before they exhibit 
any desire to possess it. Again, they insist 
upon having goods put up as they want them 
and will take them in no other,way. In fact, 
to suit them one must go to them, they don’t 
visit the world’s market themselves. The 
Germans and the English learnt this long ago, 
and have for years had agents stationed at all 
the cities and considerable towns along the 
Spanish main to whom goods are consigned, 
made and put up in the way the natives like to 
have them. Because of this, the Germans and 
English are doing all the business down there. 
Now the French are about to make the at- 
tempt to show the superiority of their manu- 
factured goods by means of a floating exposi- 
tion. 





Is it not about time that American manu 
faciurers, especially those making electrical 





goods, should make some effort to get some 
of this trade? which, because of its geogra- 


phical position, belongs naturally to us. 





SAVING AT THE SPIGOT. 

There are on the market to-day a number 
| of electro-mechanical devices built for the 
avowed purpose of saving current energy, 
and used on arc light circuits where incandes- 
cent branches are run. 

Nearly each one of these has its own 
specific name by whichit is advertised and 
sold, and in each case the ingenuity of the 
inventor has evidently been taxed to find a 
suitable name for his apparatus, which name, 
while perhaps perfectly justifiable, and one 
the fitting of which is demonstrable, still has 
a premeditated indirect deception at bottom. 
It is not the intention to designate these in- 
dividually, as the object of this article is not 
to decry or belittle any invention ; but to 
appeal to the good sense and uprightness of 
inventors, and to demand, respectfully, but 
firmly, a fair show and no favor for any and 
all inventions. 

There are plenty of published records of 
light per horse-power, which never were re- 
alized, because the methods adopted for the 
purpose were designedly arranged to result 
in a fraudulent showing for the sake of busi- 
ness, 

There are tests shown nearly everywhere 
by motor inven ors, who claim to demon- 
strate by means of a lever, used as a brake, 
the wonderful efficiency of their machine ; 
when a moment’s thought must convince 
anyone that no two persons with such ap- 
pliances would beat all likely to arrive at the 
same result. A problem where the three 
elements of leverage—weight, fulcrum, and 
lever are changed at each successive test may 
muddle and deceive a purchaser once—but 
never the second time. 

He who puts upon an are circuit a lot of 
incandescent lamps, in any form of ‘‘ multi- 
ple,” ‘‘derived,” ‘‘scries,” or any combina- 
tion of these circuits, knows—or if he does 
not, heaven help him—that he would utter an 
untruth, should he make the statement tha’ 
when a,portion of the lights were put out, 
either intentionally or by breaking them, 
that the current belonging to that lamp or 
lamps is saved because it is diverted through 
a resisiance coil instead. To claim that 
by diverting tbe current from lamps not 
in use at any time the life of all such lamps 
is prolonged, is proper, is legitimate, is true. 

But to arrange a series of, say, t-n lamps, 
with a contrivance for equalizing the circuit, 
and then show that by extinguishing one of 
these there is no perceptible increase of 
brilliancy in the other nine—all on account 
of the contrivance—and then to claim or as- 
sume that to shut off one-tenth of a plant of 
a thousand lights would result similarly, 
would be a trick which would sooner or 
later recoil upon the inventor. 

So, too, as has been done by so many that 
the original inventor has been lost. so, too, 
is it a fraud, a delusion and a snare for any- 
one to make a test for horse-power and ef- 
ficiency with other machinery or idle shaft- 
ing, besides the dynamo or motor running at 
the same time;7and the greater the dispro- 
portion between the power consumed by the 
electrical apparatus and the other machinery 
or shafting, pulleys, etc., the greater the lia- 
bility of error. No one ever uses hay scales to 
weigh diamonds. 

If statements which have sometimes been 
made—and, be it understood; notne, but 
many inventors on both sides of ‘the Atlantic 
have made the claim—tbat a number of arc 
lights, presumably of standard luminosity, 
have been run with ove horse-power, then is 
perpetual motion possible; for in such cases it 
has been repeatedly shown that the more 
lights were placed in the circuit, the easier the 
dynamo ran, until, according to the related ex- 
perience of one who was chasing this partic- 
ular phantom, ‘‘the infernal dynamo came 
near running away, and we just quit.” 

So certain as there are laws, immuta- 
ble and positive, which govern all the 
phenomena of electricity, so surely is it 
that the inventor or the agent of a system 
who only claims what he can honestly dem- 





onstrate, will in the long run reap the re 
ward of his honesty. And it is equally sure 
that a system, whether it be for either form of 
lighting or for power, or, for that matter, 
any of the multitudinous applications of 
electrical force which is foisted upon the 
public under misrepresentation, must in time 
bring the whole fraternity of its advocates 
into disgrace; and they will learn too late 
that they have wasted at the bung hole while 
saving at the spigot. 





TURNING OFF THE GAS IN PARIS. 


The splendid success recently had in 
lighting up the Paris Grand Opera House 
with 8,000 Edison incandescent lights has at- 
tracted more attention in that city than 
any installation yet exhibited, and, if the 
utterances of the French press are to be 
taken literally, the Compagnie Parisienne du 
Gaz, bas at last shown an inclination to 
hedge on the subject of gas vs. electricity. 
Indeed it is preparing to enter the lists of 
electric light projectors, and, with an en- 
terprise truly American, has determined to 
supply electric light where it is wanted in- 
stead of continuing its old policy of supply- 
ing gas or nothing. It will be well for it if it 
adopts this policy at once, because if the 
Paris journals read the signs of the times 
aright, there will shortly be a very large de- 
mand in that city for the electric light. 
Human nature seems to :e the same the 
world over. We can well remember when 
the first electric lights appeared in the New 
York shop windows and over the doors. It 
was looked upon as a mere experiment, the 
continuation of which would soon prove 
more trouble than it was worth, and the 
neighboring stores took no stock in it. 
Soon, however, it was discovered that it was 
attracting the attention of customers and the 
general public to such an extent that its users 
were compelled to enlarge their stock. 
Owing to the brilliancy of the light pedes- 
trians could walk by stores of the same 
character lighted by gas without even seeing 
them, so attractive was the brilliant illumina- 
tion further along. They clustered and 
fluttered about it as moths do about an oil 
lamp. That settled it; the neighboring 
stores must have it, and the inquiry and de- 
mand for the light spread apace until now, 
when, as soon as the electric light appears in 
one part of a locality in an American city, it 
spreads from store to store and from street to 
street. 

The same phenomenon wa§s recently ob- 
served in Paris, and to-day installations of 
electric light, both arc and incandescent, are 
spreading rapidly from one quarter of the 
city to another. Many large halls and public 
gardens are being fitted with it, and Dr. 
Gariel, in a conference at the l’Exposition 
d’Hygiene, recently added another pang to 
the sufferings of the gas syndicate by declar- 
ing that the electric light and not gas would 
be the light of the future. 

On this subject the Journal d’s Dibatssays: 
‘‘It was in the spirit of prophecy but 
scarcely in the role of seer that Dr. Gariel 
pronounced electricity to be the patural suc- 
cessor of gas. For any man blessed with 
ordinary sight can see that this change is 
bound to come without the assistance of 
doctors of medicine or philosophy. Gas 
lighting has many faults, and if costliness is 
uot one of them, inefficiency and insuffi- 
ciency are faults which are conspicuously 
absent in, the electric light. 


a 


Mr. Graetzel has succeeded in produc- 
ing pure magnesium by an electrolytic 
method at a price much below the rates at 
which it has hitherto been sold. Serious 
thoughts have thus been awakened of em- 
ploying it for ordinary lighting purposes. 
The Bremen factory (Germany) of aluminum 
and magnesium, which uses Graetzel’s pro- 
cesses, has just organized an exhibition for 
magnesium lamps with clockwork move- 
ments. Two prizes of $125 and $50 will be 
awarded to the makers of the lamps which 
shall be adjudged the best and most practi- 
cal. 
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LONG DISTANCE TELEPHONING AND THE 
PRESENT OPERATION OF TOLL TELEPHONE 
LINES, BY A. 8. HIBBARD, MILWAUKEE, 


A review of the work of the past year in 
the department of toll lines operated by the 
companies forming this association seems to 
present but little that is new or interesting. 
No great amount of new work has been done. 
A number of the companies have made, to 
them, important extensions, and an improve- 
ment in the character of the work is ap- 
parent everywhere. The cheap lines, built 
three and four years ago, are proving bur- 
densome in the cost of repairs, and, in many 
places, are being replaced by new and beiter 
lines. The problem of long distance tele- 
phony, however, is no nearer a solution than 
it was a year ago, and it may be doubied 
whether the gradual occupation of territory 
by local companies will be found the means 
of solving it. The most apparent reasons 
for this are, first, the systems to-day consist 
of single wire lines; and second, the limit of 
distance, in the successful working of sueh 
lines, is variable and dependent upon condi- 
tions not governed either by the parties 
owning or those attempting to use them. In 
our exchange service we guarantee to each 
subscriber the means of quick, certain and 
successful communication with any other. 
In our toll line service we would like to 
guarantee to patrons at each town an equally 
perfect means of communication with any 
other town. At present we are obliged to 
qualify our offers, and can give the perfect 
service only, if the line is not busy, or not 
noisy, or is free from ‘‘ cross talk,” or the 
instruments at both ends are in perfect con- 
dition and the station wanted is not too far 
away. These limitations are most confusing 
to the would-be patron, and must produce in 
his mind a series of just so many doubts 
concerning the efficiency of the service, a 
condition of things certainly detrimental to 
its popularity. In some localities better re- 
sults are obtained than at others, but much 
is yet to be done to make toll line service 
perfect and popular with the public. 

In this condition of the service a seeming 
paradox is found in the fact that the carn- 
ings of the established toll lives are increas- 
ing, the results for the past over the previous 
year showing a marked increase. This | 
ultribute largely to the fact that the public 
is beeuming educated in the use of the tele- 
phone, and obtains much more satisfaction 
in the use of long lines than ever before. 
rhe difficulties in perfecting long line ser- 
vice have remained in statu quo, and patrons 
have evidently determined to use the lines 
and encounter the troubles incident to them, 
the best possible proof of the great con- 
veniences of such service. Among the im- 
provements asked for are: Enough wires to 
accommodate everybody at the most busy 
time, no induction, no noisy wires, no weak 
effects, and (always) cheaper rates. Any 
one of the above items furnishes, at least, 
food for reflection. In the present system of 
single wire lines, a second wire to any giveu 
point necessitates a new line complete ona 
separate route. 

In most cases the limited number of avail- 
able highway routes would prevent the exten- 
sion of more than three or four wires, and, at 
ihe ‘“‘busy time” mentioned, these might 
prove insufficient. The ‘‘ noisy wires” and 
induction troubles have certainly not been 
surmounted, and we still must put‘up with 
weak and unsatisfactory effects. In rates 
we find it impossible to compete with pirati- 
cal telegraph companies. 

It seems, therefore, that, at every issue, 
we fail to meet the above noted public de- 
mands, und yet the public use of toll lines 
increases. ‘his is certainly conclusive evi- 
dence of the great service of such lines to 
the public and the great future of successful 
long distance telephony. The various com- 
panies are apparently striving hard with 
difficulties presented, and are experimenting 
and imp:oving as rapidly as possible, the 
net returns on their investments in toll lines 
evidently warranting their best efforts, 

The following is a summary of some ol 





the more important details of toll line service 
as reported by twenty-two representative 


companies, and is a fair showing of the con- | 
dition of the toll line systems now in opera- | 


tion. In its present imperfect form this 
information will be of but limited value even 
for purposes of comparison. I present the 
report, however, in the hepe that it may be 
of service, at least, to future statisticians. 


| During the past four summer months i 
| has been noticed throughout the Northwest- 
/ern States that there has been less trouble 
from noisy wires than ever before during the 
same season. Extended inquiry and pretty 
constant observation has established the truth 
of this assertion. The reason for this I at- 
tribute to the unusually dry season. There 
has been apparently but little difference in 
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The high average in gross receipts of the 
Colorado Company may, perhaps, be ac- 
counted for by the fact that in Colorado the 
lines traverse a large district not reached by 
telegraph lines, and written messages are 
handled. The Missouri & Kansas Company 
state that their ‘‘ odds and ends” in toll lines 
are not accounted for, and possibly their 
very high average in earnings may be due to 
this fact. 

The longest line worked regularly and 
successfully is again reported by the Wiscon- 
sin Telephone Company, and I desire to offer 
especial assurance that this figure is not the 
result of guesswork. 

In the reports of toll line expenses the fig- 
ures differ too widely to be of value in a 
comparative statement. It may be said, 
however, that 334 per cent. of the gross re- 
ceipts is not a high estimate for toll line ex- 
penses. Some companies, indeed, show av- 
erages of 40 and 50 per cent. 

The possibilities of service on a single 
wire have been reckoned at 80 messages 
per day. While one or two companies most 
successful in this work report daily averages 
of their busiest wires of 40 and 60 messages, 
I think an average of 20 messages per day 
each will be found nearly correct as repre- 
senting the present work of what we call 
busy wires. At an average rate of 25 cents 
per message, a busy line will earn $3.33 per 
day, after deducting 334 per cent. for operat- 
ing expenses. At a cost of $75 per mile, 
such a line may be 133 miles long and pay a 
return of 10 per cent. on the investment. It 
frequently happens that there are demands 
for service between important points which 
ten wires would not accommodate. Such 
demands, however, come only at the busy 
time of day, a period usually not covering 
more than three hours, and if ten wires were 
provided the majority of them would be idle 
the greater part of the day. As comparative 
with a 20-mes-ayge per day average for one 
wire between two busy points, I doubt if a 
system of five wires would average more than 
50 messages per day, or ten for each wire, 
thus reducing the 10 per cent. investment 
limit to 66 miles. 

The margin for profit in the present lines 
may beifound in the fact that some lines cost 
less than $75, are less than the above limits 
in length, and do average 20 or more mes- 
sages per day. 

The present approved telephone line, for 
single wires, may be said to be of hard- 
drawn copper wire, weighing from 100 to 
300 lbs. to the mile, strung on glass insula- 
tors, with 80 cedar poles to the mile, the 
poles to be at least 25 feet long, 5 inches in 
diameter at the top, and set 4 feet io the 
ground. 

It is quite remarkable that in the pust year 
nothing new has been developed regarding 
the “induction” phenomeron, and no prac- 
tical remedy has been found for this uncer- 
tain and unfortunate evil. 





the electrical condition at different points, 
few storms, clouds, or electrical phenome- 
na of any character. The crust of the 
earth has been baked hard and dry, forming 
a most imperfect conductor for the equaliza- 
tion of tension. The swamps and low places 
have become dry, and even the streams have 
diminished in size. Owing to the above 
causes the currents usually traversing these 
surface conductors, earth, water and air, 
have become of less volume and intensity, 
and the effects, as produced in the telephone, 
have decreased in like proportion. In fur- 
ther support of this theory, I desire to cite 
an instance of a line 14 miles long, formerly 
extending along the bank of the Chippewa 
river in Wisconsin, connecting two ex- 
cbanges, and much used. 

This line was the very noisiest I have ever 
known. During the summer months it gave 
forth a variety of sputtering and frying 
noises continuously, day and night, and was 
a great annoyance. Last fall we were 
obliged to change the route of the line ma 
terially, and I determined to abandon the 
river bed and get up on the high ground, 
thinking only to escape lightning troubles 
and washouts. Much to my surprise this 
spring and summer I found the new line free 
from noises, and entirely quiet, while the 
portion of the old line now remaining sput- 
ters and frys away as before. It certainly 
| would appear that the river, as a natural 
| conductor, produces the disastrous induc ive 
| effects. 
| The “‘cross-talk” trouble is to-day just as 
| bad as ever, and two parallel wires ou one 
| line of poles cannot be worked satisfactorily 
| at the same time for even a distance of ten 

miles. While subscribers put up with it and 
try to get used to it, they certainly do not 
| like it, and the amount of invective hurled 
at the ‘man on the other wire” shows no 
diminution. As modestly as possible I de- 
sire to lay claim to the discovery of a seem- 
ingly ludicrous but really quite effective 
remedy for ‘* cross-talk.” 

It has for a base an apparent “ differen- 
tial” in the appreciation of any two different 
languages. When an unsuccessful attempt 
is being made to work two parallel wires at 
one time and things are getting warm at 
each end, instruct your operator to cut out 
one wire, and then ask the parties on the 
other if they can speak German, and, if so, 
have them go ahead entirely in German. 
Then cut in your second wire and both con- 
versations will proceed without clashing, 
one being in English and the other in 
German. There is perhaps no limit to the 
combinations of languages which may be 
made effective for this scheme, and as I am 
uncertain as to whether it is based on the 
‘‘undulatory” or the *‘make and break” 
principle, I resign all claims as the in- 
ventor. Up to the present time the toll line 
business of the country has been developed 
entirely by the single wire systems with all 
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their disadvantages in delay, inductions, poor 
result and limited facilities. There has not yet 
been offered what may be called a perfect or 
popular toll line service, and the possibilities 
of such a service have not been clearly 
shown by the present results. When long 
distance telephony, in a perfected form, is 
regarded as much of a certainty as railway 
travel or the U. S. mail service it may be 
assumed that a different class of patron- 
age will be developed. The perfected 
service free from distracting annoyances will 
certainly be regarded as one of the very 
greatest of modern conveniences and must 
receive the most extended patronage of a 
progressive people. 

On motion of Mr. Fay the paper was ac- 
cepted and ordered to be printed, and it was 
resolved that the thanks of the association be 
tendered to Mr. Hibbard. 

A long discussion followed, which was 
participated in by Messrs. Keller, Fay, Bar- 
ney, Durant, Lockwood, Sargent, Ker, Metz- 
ger, Schlater, Hall, Drake, Gifford, Wiley 
Smith, Seeley, Easterbrook, and Bailey. 

Mr. Schlater said: The Bell Company, of 
Canada, has about 3,600 miles of trunk line 
wire and the result is that they return a net 
profit, allowing for depreciation, of about 8 
per «ent. We use No. 14 copper wire, and 
we have to leave the telegraph lines, which 
increases the distance we have to cover some- 
what. The No. 14 copper wire is used on 
the main routes, but we also use No. 9 iron 
wire to a large extent, and I believe the re- 
sults from the No. 9 wire are nearly, if not 
quite, as good as over the copper wire. We 
work, commercially, 225 miles 

Mr. Gifford expressed the opinion that the 
matter of long distance telephony would be 
governed by financial rather than scientific 
considerations. Our most profitable lines 
are those 15, 20 50 miles long, and those 
which connect suburban points with the 
business centers to which they are tributary. 
He thought it doubtful whether long lines 
would ever be profitable. Between two such 
places as New York and Chicago a line 
would no doubt pay. 

Mr. Wiley Smith—Our Kansas system in- 
cludes six exchanges in Topeka, Lawrence, 
Kansas City, Leavenworth, Atchison and 
St. Joseph Those six exchanges are con- 
nected by 150 miles of wire. That is the 
total distance between exchanges. We are 
doing, I think, more business between those 
cities than both telegriph companies do. 
Our business has increased so that we have 
had to build a second wire between Kansas 
City and Leavenworth, and a second line be- 
ween Kansas City and Topeka. Our last 
wire between Kansas City and Topeka is 
over 80 miles in Jength—a copper wire. It 
talks very nicely, indeed, and we anticipate 
a handsome increase in our business. 

Mr. Fay—I believe that between any two 
cities in America a limited business can 
be done if the service can be made certain 
and accurate, and the price should be made 
high enough to cover the limited demand. It 
strikes me that between large cities a call 
service might be organized to call sutscribers 
or anybody else. 

Mr. Hall—We are experimenting on a line 
between New York and Philadelphia, and at 
the next meeting I will present a paper em- 
bodying the results of our tests. The line is 
of 45-foot poles, made for seven cross-arms, 
The cross-arms are intended to carry ten 
wires each, and we have now on the line one 
No. 8 wire on the top pin and twenty-four cop- 
per wires. We haye twelve No. 14, standard 
gauge—102 Ibs. to the mile; eight No, 12 
standard gauge, about 175 Ibs. of copper to 
the mile; and four miles of sixteen standard 
gauge, about 66 Ibs. to the mile. We put 
these different-sized wires on for the purpose 
of experimenting to see whether we obtain 
materially better results from the use of 
larger conductors. The capacity which that 
gives us for business will enable us, when we 
commence service, to give it promptly and 
efficiently. There is no perceptible differ- 
ence in talking between New York and 
Philadelphia between No. 16, No. 14 or No. 
12. The distance is about 100 miles of pole 
line, and a little over three miles of submarine 





cable. But when you couple the wires back, 
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so as to make longer circuits, vou do begin to 
notice a difference. For one hundred miles 
sixty-six pounds of copper is ample. Beyond 
that it is desirable to use a heavier gauge. 
I think you can go 300 miles of metallic cir- 
cuit with No. 16 standard gauge of copper 
and carry on a thoroughly good copversa- 
tion. But-there are mechanical objections 
to using such a small gauge. I think that as 
a standard for trunk lines it would be per- 
fectly safe to take No. 14 wire of about 100 
Ibs. of copper to the mile, both for electri- 
cal and mechanical reasons. 

Mr. Easterbrook offered a resolution, which 
was unanimously adopted, expressing the 
thanks of the association to Mr. George F. 
Durant for the interesting and enjoyable ex- 
cur-ion to Crystal City, and for the many 
other courtesies shown by him to the mem- 
bers during their stay in St. Louis. 

Mr Durant presented an abstract, illus- 
trated by blue prints, of a paper written by 
Col. Flad, President of the American Socicty 
of Civil Engineers and President of the St. 
Louis Board of Public Improvements, de- 
scriptive of a plan of the author’s for an 
overhead system of supporting and distribu- 
ting by means of towers and cables, electric 
light, telephone and telegraph wires. 

Mr. Durant’s synopsis of the paper was 
listened to with much interest by the mem- 
bers, and the secretary was instructed to pre 
pare an abstract of the paper to be printed 
with the proceedings of the association. 

The convention then adjourned. 





Exhibits were made by the Western Elec- 
tric Company, Standard Electrical Works, 
Day’s Kerite, Waring Cable, Railway Tele- 
graph Supply Company, Bridgeport Brass 
Company, Visual Signal Company of New 
Haven (Brewer & Smith), Wittenberg’s Tele- 
phone Register. 


The Attendants, 


The gentlemen attending the convention 
were: C. N. Fay, Chicago ; J. R. Mulvane, 
Topeka; W. W. Smith, Chas. McDaniel, 
Kansas City ; E B. Field, Denver; J. J. 
Dickey, Flemon Drake, Omaha; OC. H. 
Barney, T. B. Doolittle, Jno. A. Seeley, C. 
W. Price, R. W. Ryan, T. C. Martin, E. J. 
Hall, Jr., Col. Geo. L. Beetle, C. B. Hotch- 
kiss, H. L. Storke, D. I. Carson, New York; 
E. VY. Cherry, Cincinnati; C. P. Sclater, 
Chas. F. Sise, Montreal; W. D. Sargent, 
Brooklyn; A. B. Uline, Albany ; W. N. 
Easterbrook, New York ; Frank B. Knight, 
New Orleans ; J. B. Kerr, Harrisburg ; W. 
A. Hovey, J. N. Keller, C. J. French, T. 
D. Lockwood, Boston ; A. O. Morgan, New 
York ; H. N. Gifford, Louisville ; Geo. F. 
Durant, E. A. Hitchcock, St. Louis ; H. P. 
Frost, New Haven ; J. P. McKinstry, Cleve- 
land; W. A. Childs, New York; C. F. Annett, 
Salt Lake City ; T. B. Doolittle, H. D. Stan- 
ley, Bridgeport; R. M. Bailey, Williamsport; 
Geo. Manson, New York ; C. A. Brown, W. 
R. Patterson, F. W. Harrington, Chicago ; 
C. D. Crandall, Kansas City; E. T. Gilli- 
land, New York ; M. R. Wolff, Wheeling ; 
Frank Shaw, New York; J. E. Hackett, 
Indianapolis ; Henry Metzger, Pittsburgh ; 
E. J. Hall, Sr., H. C. Palmer, Buffalo ; J. 
K. Dunbar, Austin; R. 8S. Boyd, Boston; 
J. M. Brown, Washington ; H. T. Crane, 
Cincinnati ; J. M. Jackson, Chicago; F E. 
Degenhardt, Pittsburgh. 
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—— Six weeks ago, by special permission 
of the directors of the Lake Shore Railroad, 
Howard Pyle, inventor of an electric loco- 
motive headlight, placed one in operation on 
engine No. 411, running from Cleveland to 
Erie, drawing train No. 2 east and No. 5 
west. Mr. George Paul, master mechanic of 
the Cuyahoga Falls Electric Manufacturing 
Company of Locomotive Headlights, was 
placed in superintendency of the light, and 
since the time it was put on the engine has 
been accompanying it on each trip of the en- 
gine. All the passenger engineers running 
on this division have now had an opportunity 
to test the headlight, and all express un- 
bounded satisfaction, 
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To the President and Gentlemen of the 
National Electric Light Association — As 
chairman of the Legal Committee, permit me 
to present the following report upon. first, 
the legal relations of an electric light com- 
pany to a telegraph or telephone company, 
in relation to the interference with telephone 
business by electric light companies; and, 
secondly, the relation of electric lighting to 
the patent system. 

1. How far has a telephone company a 
legal remedy against an electric light com- 
pany for interference with business due to 
a necessary incident of electric lighting, such, 
for instance, as induction? 

In approaching this question, we are met 
by one fact which exists in almost all cities 
of this country, and that is the fact that the 
telephone companies are in almost every case 
in full possession of the field, and, when an 
electric light company comes in and causes 
avy disturbance of business, it is interfering 
with vested and established rights. But 
leaving this situation out of the question, 
because it is not a controlling one, we must 
fall back upon the principle that no man can 
use his own property (within reasonable 
limit) so as to injure that of another. I say 
within reasonable limit because this doctrine 
can be carried too far. The demands of 
modern civilization are such that, even if it 
were impossible to conduct a telephone and 
electric light business in the same district 
without very serious injury and obstruction 
to telephone lines, it can almost be said with 
certainty that the public would put up witb 
very bad telephones rather than be deprived 
of electric lights. But fortunately this is not 
the case. Electric light wires and those of 
telephone and telegraph companies can be 
used 1n the same district, and if properly 
arranged will interfere to a very small extent 
with one another; but this harmonious opera 
tion of the two systems is only possible when 
some care is taken to prevent the difficulties, 
such, for instance, as hanging the wires far 
enough apart not to influence one another 
injuriously. If, however, an electric light 
company were to persist in placing its con- 
ductors so close to telephone wires as to 
cause injury to the telephone business, there 
would certainly be a remedy by way of 
injunc'ion and damages at the command of 
the telephone company. Just here let me 
say a word on the subject of the oft-attacked 
underground systems. A law which requires 
all wires to be placed under ground would 
entail the adoption of some system in which 
wires of the different classes placed in the 
same subway would be so separated that 
they would not produce any inductive effect 
upon one another. 

2. The second point upon which jour com- 
mittee is called upon to report is that of the 
relation of the electric lighting to the patent 
system. Some of you who may have some 
granger interest will doubtless be surprised 
to hear me say that to the patent systems of 
this and other countries alone you and the 
people of the world owe almost everything 
in the shape of improvement in electric light- 
ing which you now possess. 

Such men as Wendell Phillips have said 
most truly that to our patent system we owe 
our superiority over the periods and nations 
of the past. Many were the arts and pro- 
cesses known to the ancients of which we 
see the fruits, but the methods are lost. 
Why ? Because there was no system existing 
at the time that the inventors lived which 
offered to them any inducements to disclose 
their secrets. They kept them, therefore, 


locked in their own breasts, or communicated 
only to a few chosen compatriots, all of 
whom were bound by a solemn oath, on 
penalty of their lives, not to disclose them. 
Some vicissitude of life swept all those pos- 
sessed of the secret away at once and they 





were lost. Under our system such athing is|cated and intelligent men, but that they 


impossible. 

It is not my purpose to go further into 
eulogy of the patent system of this country, 
for I know that most of you have had such 
practical and profitable experience of it as to 
need no argument from me to enlist you in 
an effort at its support and protection. 

There is, as you are all very well aware, a 
large class of voters in this country who, 
{rom some cause, are violently opposed to the 
whole patent system as an element in our 
nationa: life and policy, and unfortunately 
this class is so large and politically powerful 
that the halls of Congress are ringing with 
attacks upon the system, and the courts ol 
the country are seriously affected by the ou'- 
cry, so much so as to have become technical 
and much less liberal than formerly in their 
construction of patents. And we, gentle- 
men, who from the standpoint of our daily 
life see the great, the immeasurable advan- 
tages that have been and are being derived 
from the operation of the system, are ca led 
upon to make our voices heard in its de- 
fense, to appeal to Congress to support the 
growing industries of the country by pro- 
tecting their developments, and to the courts 
to be liberal in securing to meritorious in- 
ventors the full benefit of their contribution 
to the knowledge of the world. 

There are several special points to which I 
will direct your attention, and if the gentlemen 
think well of the idea we would suggest that 
the weight of this convention be thrown 
into the scale to carry them into effect. 

Improvements suggested in the U. 8S. Patent 
Office : 

1. The burden of work that is imposed 
upon the examiners in the Patent Office has 
so rapidly increased of late years, that the 
force now employed is entirely inadequate 
to accomplish what is assigned to them. 

For years past the Commissioner of Pat- 
ents has been petitioning Congress to author- 
ize him to expend some of the Jarge accumu- 
lated surplus which is lying in the U. 8S. 
Treasury to the credit of the Patent Office 
—some $350,000—in the employment of 
force adequate to perform the work daily 
pressing upor him. But so far his peti 
tions have been unheeded. The department 
that suffers most by lack of force is the 
electrical, because that one is most heavily 
burdened just at this time. 

2. Another subject of special interest to 
electricians is a suggestion made by the 
Commissioner of Patents in his last mes- 
sage to Congress, and that is, a request 
that money be appropriated to erect an elec- 
trical laboratory for the use of the exami- 
ners in the electrical department and for ap- 
plicants. This is a very important matter to 
all persons applying for electrical patents, as 
it will afford facilities far greater than ever 
existed before for the examination and de- 
monstration of electrical inventions, many 
of which require that the examiners shall be 
carefully instructed by the applicant in order 
that a proper patent may be procured. 

3. Some plan should be devised by which 
a higher class of men would be employed as 
examiners in the Patent Office. At present 
the men are fairly good, but with the excep- 
tion of the principal examiners, few of them 
stay more than a very short time in the 
office. In fact, it has become a custom that 
young men will go into the department, and 
after staying there for one or two years will 
resign and establish themselves, either in 
Washington or elsewhere, as patent solicitors. 

It is very desirable that the examiners in 
the Patent Office should be the very best and 
most experienced men that can be procured 
for the purpose, and when once secured they 
should remain, in the position for a number 
of years. 

To accomplish these results: 

The suggestions that occur to us as most 
likely to secure them is to increase the pay, 
and provide for the pension of examiners 
after a certain number of years of faithful 
service. In addition to the foregoing it 
would be well that a system of annual or 
biennial examinations, such as exist in the 
navy, be instituted, because it is very im- 
portant in the interest of applicants that ex- 
aminers should not only be thoroughly edu- 





should keep fully up to daie in all matters 
with which they have to deal, both in science 
and law. 

Improvements in the patent system, rela- 
tive to the trial of patent causes, and the 
reduction of the cost of litigation to the 
owners of patents: 

1. In the trial of patent causes great diffi- 
culty and loss of time is experienced, as well 
as great expense imposed upon the litigants, 
by the necessity for the employment of ex- 
perts, whose duty it is to elucidate the sub- 
jects in question for the benetit of the court, 
and to set forth the facts as well as their 
vpinions, before it, in such shape that it will 
be able to fully comprehend them, and to 
apply to them the law for the purposes of 
decision. 

It is the custom in this country for each 
party, plaintiff and defendant, to employ 
their own expert, who examines the case 
from their standpoint aod gives his opinion 
accordingly. 

The reputation and abili y of these gentle- 
men determine the cost to the litigant of 
their services, and it usually happens that 
their bills run into many hundred and often 
thousands of dollars. For the purpose of 
overcoming this difficulty it has long been 
the custom in the English courts for the 
judges to call upon experts to assist them in 
the trial of patent cases. These experts are 
employed by the Crown, and are not per- 
mitted te take employment from either 
litigant. 

The benefit of this system is apparent. 
Instead of being compelled to encumber the 
record with a large mass of expert testimony, 
as well as charge the litigant with the bigh 
cost of the same, he will be enabled by 
simply proving his facts to go to a Court of 
Equity and argue his case before unpreju- 
diced aud sworn experts, trained in tbe art 
to which his patent appertains, who will in- 
struct the Court as to the facts, and leave it 
free to determine the law unencumbered by 
a mass of technical matter often little under- 
stood by the judges. 

One of the uses to which these experts 
could be advantageously put would be to 
make them judges in interference cases, and 
other matters relative to applications for 
patents in the districts in which they were 
located, so as to afford additional facilities to 
applicants at reduced cost. 

You have all doubiless had some experi- 
ence in procuring legislation in Congress, 
and have found that the best and most im- 
portant measures will languish and be 
neglected unless some one makes it their 
business to keep the ball rolling, and unless 
all those interested in a measure will unite to 
have it taken up and favorably considered. 

Some of these suggestions have been re- 
peatedly before Congress in the reports of 
the Commissioner of Patents, but as a promi- 
nent Washingtonian said to me some time 
ago, when I asked him why they had not 
been passed: ‘‘What is everybody’s busi- 
pess is nobody’s business; they have there- 
fore been overlooked because they were not 
brought prominently forward by some one 
who was personally interested.” 

We would, therefore, request that if this 
convention think well of the suggestion of 
this committee they authorize the committee 
to prepare such bills for Congress as will 
carry them into effect, and then, when copies 
are furnished to the members, they will 
individually use all their personal influence 
with their Senators and Representatives to 
have the bills passed and made laws. 

In this way great good can be done by this 
convention, which will be of lasting benefit 
to all the members as well as to all the in- 
ventors of this country. 

LEGAL BUREAU. 

We have been requested by the Committee 
on Bureau of Statistics to submit a supple- 
mental report to theirs, upon one of the 
heads upon which they have touched, that is 
to say, upon the ‘‘ Legal Department of the 
Bureau,” because they consider that it 
would very properly fall under the subject 
of the ‘‘ Legal Relations of Electric Light- 
ing to the Patent System,” which was as- 
signed to your committee for consideration. 
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ist. What should the Legal Department 
be, and what is the need for its creation? 

The Legal Department, as suggested by the 
Committee on Bureau of Statistics, would be 
a branch of the Bureau of Information, to 
be in charge of a competent person, skilled 
in electrical and patent matters, and to be 
always at the command of the members of 
the association for information relative to 
patents upon machines or devices connected 
with electric lighting. 

The need for the creation of such a bureau 
is very great, and is felt by many of you, 
and I am sure, when carefully consi ‘ered, 
will be fully appreciated by all. 

The whole field of electric lighting appa- 
ratus, from the dynamo to the lamp globes, 
is covered on every square inch with patents 
of greater or less strength and breadth. 
You will not be surprised when I tell you 
that there are at this time in force in this 
country, on generators and lamps (arc and 
incandescent) alone, something more than 
1.750 patents, not to mention those on collat- 
eral details in addition, not included under 
these heads; and they are increasing with 
every week’s issue. 

It is therefore easy to appreciate how im- 
possible it is for any one to enter the electric 
lighting business without running against 
some of these claims, and if no accurate in- 
formation with reference to their real scope 
is in the possession of the person who comes 
upon them, or is attacked by them, how is it 
possible for any of you to determine what is 
to be done when such a contingency arises. 
Of course it can be said, ‘‘ Go to the best 
lawyer you can find, and get him to examine 
the matter and give you an opinion.” Yes, 
that is an excellent method, provided you 
have got from $500 to $5,000 to spend in that 
way. ‘Then, too, almost all of you are licens- 
ees under one or more of these patents, 
which are owned by individuals or corpora- 
tions that are living off of your earnings; 
and I suppose I would not be rash in assert- 
ing that not one out of ten of you have any 
idea whether the companies to which you 
are paying royalties have any legal right to 
demand them or not. You went into the 
enterprise at first upon their assurance that 
everything was all right, and you have gone 
on without questioning the position of the 
parent companies, and will continue to do 
so, unless some method is adopted by which 
you can procure at a nominal cost reliable 
information, upon which you can act. 

Your position is not a new one. Some 
twenty years ago the railroads of this coun- 
try found themselves in very much the same 
position which you occupy to-day. They 
were creating a business, and as the amount 
of capital invested became greater and greater, 
and the dependence of that capital upon ma- 
chinery of particular kinds became more 
apparent, these companies were made the 
victims of the cupidity and schemes of de- 
signing speculators, who would buy up a lot 
of worthless patents, and then make a claim 
upon them for large royalties, claiming that 
certain appliances of vital importanve to the 
railroad companies were covered by one 
or more of their patents, and the companies 
were presented with the alternative, ‘‘ Either 
settle or fight;” and it was a question as to 
which would be the more expensive. 

This system of blackmail beame so burden. 
some that the companies were forced into a 
combination for mutual protection. They 
accordingly formed an association which is 
called the Railroad Association, the purpose 
of which was to employ counsel and econo- 
mize the conduct of these controversies. To 
this association each member contributed in 
proportion to its strength, and from 1866 to 
the present time the saving to the railroad 
companies has been as twenty to one, or for 
every dollar they paid this association they 
have saved twenty by belonging to it. 

The members of the association have the 
privilege of referring any question involving 
a patent to its counsel of the association, by 
whom it is investigated and reported upon 
with promptness, and with no other cost than 
their annual subscription. If the counsel 


advises that the claimant has a just claim, he 
arranges with him the best terms he can for 
settlement, and calls upon the company to 


pay up. If he determines that the claim is 
invalid, he so reports it, and then if suit be 
brought the association undertakes the de- 
fense upon itself and bears all the cost. 

A similar plan would supply a need to the 
members of this association. It might not 
be desirable at this time that the association 
undertake the defense of cases brought 
against the members and believed to be bad, 
but it is very desirable that a source be pro- 
vided from which any of the members may 
be able to get an intelligent opinion upon any 
patent relative to electric lighting apparatus 
that they may desire, and that at the small 
cost of membership to this association, eitheT 
for the purpose of resis'ing demands upon 
them or for intelligently examining enter- 
prises for investment 

Let any member of this association who is 
a purchaser from the manufacturers of elec- 
trical apparatus calculate the cost of con- 
struction of the apparatus he is buying, and 
compare it with the price he is paying, and 
determine what percentage of profit is made 
upon these goods, and then let him consider 
that this large profit and high price—in the 
average quite 100 per cent, and in many 
cases 500 per cent.—is consequent upon the 
possession by the mznufacturers of patents of 
very questionable validity, some of which 
are certainly void, and which, if declared so, 
would reduce the cost of these goods, and 
hence the net profits of the sub companies, in 
proportion. I do not think I am stating the 
case too strongly when I say that, if these 
patents were examined critically and placed 
upon a true and proper basis, the average cost 
of apparatus could be reduced at least 20 per 
cent. If such were the case, and the saving 
thus made by all the members of this associa- 
tion were added together, they would cer- 
tainly amount to considerably more than a 
hundred thousand dollars. It requires but a 
comparison of this sum with the cost of 
maintaining this department, which would 
probably be some four or five thousand dol 
lars per annum, to illustrate its economy. 

2d. The plan upon which such a depart- 
ment should be conducted would be to select 
a suitable person as general counsel for the 
association, put into his office copies of 
all the American and foreign patents pertain- 
ing to electric lighting, and such other library 
as would be desirable, or, if he were located 
in Washington, he could be near enough to 
the Patent Office to use the records there 
with facility. 

A committee should be appointed, ot which 
he and the custodian of the Bureau of Infor- 
mation should be members, with such other 
persons as might be selected, whose duty it 
would be to hear and consider the reports of 
the counsel upon cases examined for mem- 
bers, and to determine whether his reports 
were correct. These reports, when acted 
upon by the committee, should be filed in 
such manner as to be at hand whenever 
needed for reference. 

Your committee cannot too strongly urge 
the establishment of such a bureau as of 
inestimable advantage to the members. 

Respectfully submitted. 

ARTHUR STEWART, 
Chairman Legal Committee 
N. E. L. Association. 
acl ihinnttaans 
On the Transmission of Power to the 
Dynamo. 








By Jas. A. Pentz, PHILADELPHIA. 





To make electric lighting commercially 
successful three things are necessary : 

Steam must be generated as cheaply as 
possible. 

It must be transmitted economically, and 

The apparatus comprising the entire plant 
for the production of the electric current, 
and its delivery to the circuit, must be of the 
best. 

To the consideration of the second propo- 
sition this paper is addressed. 

First of all, the following statement will 
be conceded by every one present: We can- 
not get power through complicated machin 
ery, economically. Nor yet is the simplest 
motor the best one to use, when its running 
expenses are considered. 





Plainly stated, if the steam could blow di- 





rectly upon a wheel without piston or valve 
gear,as the wind does upona windmill, which 
we may say is secured upon the dynamo shaft, 
the problem would be solved, provided the 
power could be employed in this way as 
cheaply and as conveniently as is usually 
done through a more complicated piece of 
machinery, which we call a steam engine. 
But inasmuch as this system has been tried 
in many ways, and found not to answer, we 
must look to other methods nearest approach- 
ing the cheaper way as concerning the cost 
of transmission, regarding, less however, the 
first cost of the motor. 

Without going into a discussion on the 
merits of the different kinds of engines, 
which would be without end, the statement 
is perfectly safe to make that the fixed cylin- 
der engine driving onto a revolving crank- 
pin is, all things considered, the best. This 
conclusion has been arrived at after fortunes 
have been spent upon the steam wheel, the 
rotary engine, and the oscillating cylinder 
engine, in futile attempts at making any one 
of them a successful motor from a commercial 
point of view. whatever they may have been 
mechanically. 

There are so many things to seek for and 
inquire about in the subject matter before 
us of such vital importance that we cannot 
afford to review it hurriedly. It has not yet 
received full attention, and as this very im- 
portant branch of mechanical engineering is 
not considered as it deserves to be, it may be 
well to take in some of the points bearing 
directly upon it, and calmly, and without 
bias, look into those factors that have a di- 
rect bearing upon its solution. 

In treating this question it is well under- 
stood that prejudices will have to be com- 
bated and removed, for there are many who, 
without having looked thoroughly into the 
subject, are following too closely merely 
first-tried, unimproved methods, when better 
ones are to be had for the searching. 

The first essential in the employment of 
power is to get it transferred to the dynamo 
by means of and through the least number of 
organs of transmission; and it is likewise im- 
portant to do it mecbaically, in the most 
direct manner. 

This brings us face to face with the high- 
speed envine, and the one-belt method of 
power transmission from the engine pulley 
to the pulley of the dynamo as the simplest 
and the best. 

Countershafts, as applied to electric light- 
ing, are quite unnecessary. They require 
more space than is usually allotted to the 
driving plant; adding also to its first cost, 
and to the cost of keeping them in good 
working order. Any increase in shafting 
aud pulleys must require additional atten- 
tion, and, furthermore, additional power to 
drive them, thereby lessening the effective 
force of the engine. 

A few tests of shafts are given herewith to 
reinforce the general statements just made. 

In fifty-five (55) carefully made experi- 
ments on factory engines, developing under 
full load from 46 horse-power to 1,485 horse- 
power, showed the percentum of the ex- 
tremes of resistance of engine and shafting 
to full load to be from 16.5 to 39.2 of the 
horse-power. and an average of 29 9 of horse 
power, while that of the engine alone aver- 
aged but seven per cent. 


In another series of eight (8) tests of fac- 
tory engines, the average proved to be 22 
per cent.; and in another case, where the 
total horse-power employed was but 120, the 
resistance amounted to 33 per cent. 

If, then, all these drawbacks are to be 
found in countershafting it may be dis- 
pensed with, and some good plan produced 
whereby electric light plants may be run 
economically. 

No doubt plants run by low speed engines 
driving to a countershaft have given good 
results, but if we can do better without this 
useless auxiliary, had we not better Jo so? 

It brings us not only to the discussion of 
the benefit to be derived by belting direct 
from the engine pulley to the dynamo pulley, 
but to the superiority of the high speed en- 
gine in connection with electric lighting. 

In the employment of the high speed en- 
gine we gain these points: 





1st. Economy of fuel and space occupied 
by the plant- 2d, economy in first cost of 
the plant; 3d, umformity of speed and regu- 
lation; 4th, reduction of cost of repairs and 
maintenance. 

Engines of this type must be of the best 
material and workmanship to insure good 
running and long life, and should be of 
ample width. There should not be the 
slightest deflexion or tremor in the bed under 
the most trying conditions, consequent upon 
the greatest variation in the load. 

The revolving parts must be correctly 
balanced; the reciprocating parts light and 
strong; the bearings of proper materials and 
of ample size; the lubrication automatic, and 
the parts containing steam should be well 
clothed to prevent loss by radiation. 

The steam in these engines is utilized in 
the cylinder to much better advantage than 
in the cylinders of engines running at low 
speed, and for obvious reasons. 

It is a well-known fact that steam must be 
used as quickly as possible after it is gen- 
erated, to avoid loss of efficiency by conden- 
sation and radiation of the heat, which is 
very rapid from the pipes and vessels con- 
taining it, as they are usually made and 
employed. 

In the early use of steam in running en- 
gines, which were necessarily of low speed, 
steam jackets were found absolutely indis- 
pensable to the proper action of the engine, 
but later practice, with moderately speeded 
engines, has shown the warming of steam 
cylinders by jackets to be unnecessary. 

The modern high speed engine uses the 
steam as quickly as possible after it is gen- 
erated, reducing the ‘ime of its transmission 
to the engine to the least, by which the loss 
of heat is reduced to a minimum. The 
saving from this source alone is considerable, 
and as the steam cylinders of high speed 
engines are small in proportion to their 
power, the losses by reduction of cooling 
surfaces become smaller alone. 

The economy of fuel as bearing directly 
upon the engine may be said to begin at this 
point, and is carried higher by the nearer 
approach to perfect regulations given by the 
engine. 

The action of the governor of the high 
speed engine being quicker the steam is con- 
trolled more eagerly, and the speed of the 
engine more readily kept uniform. 

It has been stated that the friction of an 
engine is increased when it is run at high 
speed, but recent experiments made at Cornell 
University, under direction of Prof. Thurs- 
ton, and with a modern high speed engine, 
clearly demonstrated that such is not the 
case, 

M. Morin’s third law of friction reads: 
* That friction is independent of the velocity 
of motion ” (p. 261, ‘‘ Fundamental Ideas of 
Mechanics,” D. Appleton & Co, N. Y.) 
This was announced by him and deduced 
from his exhaustive experiments made dur- 
ing the year 1834, and this law has been 
generally accepted by engineers since. 

Atteption may also be called to a test of a 
steam-engine at the American Institute two 
years ago. 

In this test the engine was found to work 
through a large range of power, with little 
or absolutely no increase of friction There 
were no extraneous conditions that would 
modify results, and in the machine itself 
nothing but ample, well-fitted bearing sur- 
faces. According to the generally accepted 
laws, friction ought to have increased with 
the load, but numerous careful experiments 
showed that it did not. 

We now come to the most efficient, 
economical and decidedly the most satis- 
factory method of dealing with this ques- 
tion, that of belting direct from the driv- 
ing pulley of the engines to the dynamo 
pulley. By this means the connection be- 
tween the engine and the dynamo is single 
and direct. 

With the best of dynamos, when driven 
by engines well adapted to the purpose, good 
belting is necessary to the securing of uni- 
form results. 

A case occurred at the Electrical Exhibi- 
tion held in Philadelphia two years ago, 
which will illustrate this poiut. While the 
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tests were being conducted a tremor of the | 
lights was’ observed, which was at once “i 
tributed to the engine driving the dynamo. 

The fluctuations of the lights were ob- 
served to occur in times whose periods were 
measured by several revolutions of the 
engine. 

The engine was at once thoroughly ex- 
amined, even to the removal of the governor, 
which was overhauled and retested by the 
regular appliances at shop, but the search re- 
vealed nothing that would explain the cause 
of the disturbance, for the governor was 
found to be without defect. 

The whole trouble was discovered after- 
wards to be caused by the belt lacing, which, 
in passing over the dynamo pulley, jerked the 
belt, and effected the results in lighting. 

Belts for driving dynamos should, there- 
fore, be made of the best material, of uni- 
form thickness and density and practically 
straight in their run through the air and over 
the pulleys. They should be soft and plia- 
ble and kept so by proper application of the 
usual and obtainable unguents prepared for 
this purpose. 

In the use of belts for driving dynamos, 
they should be made endless, that is, with- 
out laced or other unevenly made joints, and 
when made of double thickness, care should 
be taken to select such makes as will give an 
even and full contact surface of the leatner 
constantly to the faces of the pulleys. 

Large headed copper rivets should be 
avoided, becanse they reduce the contact 
surface of the belt, and coarse stitching and 
knots should not be used, because they destroy 
the smoothness of the belt’s surfaces. Both 
diminish the adherents of the belt upon the 
pulleys. 

The best form of engine to drive one or 
two dynamos, is that in which the steam acts 
upon a center crank, with ample shaft 
bearings upon each side, and with the pul- 
leys on over-hanging shaft ends. 

From each of these pulleys a belt is run 
to the dynimo pulley. Either belt may be 
removed by hand when one dynamo is only 
required to be run, 

Where the number of dynamos required 
is more than two, the simplest method of 
bolting direct to the dynamos, is to use two 
engines, made right and left, set parallel 
with each other, and with the main shaft 
connected to, and running in line with both 
engine shafts, supported by proper inter- 
mediate bearings from the floor. This prac- 
tically makes it the same as if the engine 
shafts were extended, and is of the same 
diameter. This being, practically, inflexible, 
and running at the same speed as the engine, 
makes it an easy matter to belt from the 
pulleys which it supports, to the pulleys of 
the dynamos, thereby delivering the power, 
with least loss, to the electric machines 
direct. 

Each pulley on this shaft can be made in- 
dependent running by a friction clutch, so 
that, if by any reason a certain dynamo is 
not required to be run, it can be stopped, 
and without interfering with the working 
of the others. 

At either end of the engine shaft, and 
directly next to the engines, a cut-off fric- 
tion coupling should be provided. This is 
to insure against stoppage of the whole 
plant, if accident should occur to either 
engine. By this means, one engine can con- 
tinue to do the work. 

Without extending these remarks too far, 
it is proper to add that numerous experiences 
have proven that better, engineering ex- 
pedients lie within the limits of the larger 
diameters for shafting, which secures rigidity, 
from the known fact that the inflexibility of 
the smaller shafts usually employed on the 
score of economy creates more friction, by 
being drawn ‘‘out of line” by the pull of 
the belts in action upon the dynamo. 

Again, with regard to the question of per- 
fect regulations of engines: A single engine, 
running at a slow speed, will not produce 
relatively as equal a motion as a single en- 
gine ruuning at a high speed. To effect 
regular motion with slow-running engines, it 
is necessary to employ them in pairs, with 
their cranks set at right angles. Even then 





the result obtained will be no more satisfactory 


than that effected by a high-speed single 
engine. 

There is a normal speed for every build of 
engine; it is very certain that an engine made 
for low speed will not run at a high speed 
without injury to itself, and possible destruc- 
tion, but we have abundant testimony prov- 
ing high speed in engine work to be a pro- 
nounced success. 

It involves, of course, many of the less 
known elements of design and construction 
and ever and always the best of materials, 
workmanship and attendance, all of which, 
however, are within the reach of modern 
shop practice, as they are of moderate price. 

If proper care be taken in the selection of 
steam motors, after intelligent examination of 
such as are already in use; if particular at- 
tention be given also to the installation and 
management of the whole plant, and if no 
part or parcel thereof be accepted, believing 
it to be the cheapest in the end, because its 
first cost is least, then will the production of 
electricity for lighting and other purposes 
make great and permanent advances 

JAMES A, PENTZ. 
a 


Mr. Woodbury’s Letter on the Formation 
of an Electric Mutual Insurance Co. 
BowbDorn BUILDING, ) 
Boston, Mass., August 23, 1886.) 
F. A. GrnBert, Esq., 

Dear Sir—The results of the canvass of 
the electric illuminating stations, in reply to 
communication of July 15, show that from 
173 electric illuminating companies in the 
district selected for a beginning, insurance 
on property to the value of $1,084,179 has 
been offered by about 50 companies, and in- 
definite replies received from about $200,000 
more. As some of the property included 
above is not desirable for mutual insurance 
by reason of the hazards imposed on the sta- 
tions by poor construction of the surround- 
ing buildings, or the station itself, it can be 
safely assumed that $1,000,000 represents 
the maximum amount of mutual insurance 
available, as far as shown by this canvass. 

Now these returns do not warrant me in 
recommending the formation of an Electric 
Mutual Company at present. 

AsIsaid at the time when the plan was 
first presented, the formation of an Electric 
Mutual Insurance Company on a sound basis 
would require 150 policies of $10,000 each, 
and the surplus insurance desired above that 
amount by any station could be placed in 
other mutuals or the stock insurance com- 
panies. 

A company must be prepared at any time 
to meet a total loss on a policy, and it would 
certainly be unwise to attempt the organiza- 
tion of such a company on a basis which 
could not but endanger the liability of an 
assessment at any time. Secondly, limiting 
the policies at amounts which would be so 
far within the valuation of the property 
would increase the liability of extinguishing 
the policy at slight fires, and therefore other 
insurance, conducted on a similar policy, 
would be necessary to keep down the average 
impairment of policies by small fires on large 
risks. 

These matters, and the returns, show that 
the central stations at the present time are 
insufficient in number, value, and in some 
instances character, as fire risks, to warrant 
the formation of the proposed organization, 
although it is evident to any one who has 
given consideration to the rapid increase of 
investments in electric lighting that the day 
is not far distant when an electric mutual in- 
surance company will be as much of a busi- 
ness necessity as the textile, the rubber and 
paper mutual companies. 

And this brings me to the second proposi- 
tion advanced to you several months ago, 
namely, that the active co-operation of the 
established factory mutual insurance com- 
panies would be desirable in any event to 
carry some of the insurance on larger sta- 
tions, and bring the total insurance on such 
property up to an amount commensurate to 
the value of the risk, so that the policy 
would not be exhausted by a slight fire. 

Some of these companies, organized at a 
later date, have not confined their attention 





written upon other industrial property when 
satisfactory and well protected. It was ex- 
pected that these companies would take the 
surplus insurance on electric lighting stations 
beyond the amounts considered advisable to 
be written by the proposed electric mutual 
insurance company. 

As the present state of affairs does not 
permit the consummation of the original 
plan, I made a statement of the facts in the 
case to the mutual companies named below, 
and they have agreed to write upon such 
electric lighting stations as may desire the 
insurance, subject to my inspection and ap- 
proval of the risk. 

These companies are managed in a con- 
servative manner, and the following state- 
ments of their standing July 1, 1886, fur 
nished me by their secretaries, show their 
financial strength: 


Insurance. Total Pre- Re- 
: Assets. miums. turn 
Enterprise Div. 


Mutual Fire 
Insur. Co... $11,544,183 


$675,972.86 $113,011.48 $75 


Cotton and 

Woolen Mfs. 

Mut. Ins. Co. 11,181,387 643,989.23 107,421.68 75 
American 

Mutual Fire 

Ins. Co...... 11,086,664 657,578.01 109,868.04 75 
Mercantile (1) 

Mut. Ins. Co. 4,000,144 209,690.04 35,039,22 50 
Rubber Mfs. 2) 

Mut. Ins. Co. 3,209,671 364,401.61 43,970.76 25 


Total... . $51,022,054 $2,551,631.75 $409,311.18 

[. Profits for the year, 61 per cent. 

II. Profits for the year, 96 per cent. 

The work of organizing an insurance com- 
pany at any time requires much time and ex- 
pense, which will be avoided by this course, 
as suggested; and if at any future time, 
when the growth of electric lighting stations 
would warrant the formation of an electric 
mutual insurance company, managed solely 
by the electrical interests, it would be a very 
simple matter to cancel the policies and re- 
write them in the new company. 

After a careful consideration of the whole 
matter these companies will probably insure 
satisfactory electric lighting stations at the 
gross rate of one per cent., and if the return 
dividend is 75 per cent., it will reduce the 
cost of insurance to 25 cents on $100. These 
mutual companies do not ask for a single 
dollars’ worth of insurance upon these sta- 
tions, but in answer to the statements made 
to them have consented to the policy out- 
lined above. 

I have nothing to urge in the matter, but 
as it will be impossible for me to attend the 
Detroit meeting of the National Electric As- 
sociation, I submit this statement, with the 
vpinion that it is the best course for you to 
pursue under the circumstances. Yours very 
truly, 

C. J. H. Woopsury. 


<> 





* * According to the Comptes Rendus M. 
de Lacaze-Duthiers in 
laboratory and in his zoological stations at 
Roscoff and Banyuls an electric lamp con. 
structed by Trouve which which would also 
be useful in much chemical, botanical and 
mineralogical work. It is composed of 
cylindrical glass vessel, beneath which is a 
mirror of silvered glass. There is a silvered 
parabolic covering, in the center of which is 
suspended au incandescent lamp. The vessel 
is filled with sea-water containing corals, 
polyps, sea worms and other objects which 
can be examined by the aid of magnifying 
glasses, the whole mass being thoroughly 
illuminated as in the brilliant experiment of 


the illuminated fountain. The apparatus 
van be readily modified for the study of 
fermentation und for dissecting with great 
ease nervous filaments of the greatest deli- 
cacy, which are hardly visible in the broad 
light of day. The generator of electricity is 
Jamin’s universal automatic battery, weigh- 
ing less than 3 kg. 


uses his Sorbonne 


a 


oO 


* * Thefts of money from garments hang- 
ing in the clothes room of a Meriden factory 
led the electrician of the establishment to try 
to catch the hitherto undetected thief. He 
connected a pocketbook in the pocket of a 
pair of trousers with wires that terminated at 
a gong inadistant room, and so arranged 
the wires that the gong would ring when the 


|pocketbook was moved. The pocketbook 


was moved, the gong sounded, and the thief 


to textile and paper mills, but have also was caught, 


The Great Earthquake. 


The news from the Charleston earthquake 
shows that no equally calamitous earthquake 
has ever occurred in the United States, aad 
the New York Sun says, ‘‘ It would be difli- 
cult to find upon record a more widespread 
dis'urbance of the earth’s crust in any part 
of the world. Coincidently with the shocks 
which either wrecked or rendered uninhabit- 
able two-thirds of the houses of Charleston, 
the ground trembled and cities and villages 
were shaken over half the Union. It seems 
providential that not more, and perhaps les:, 
than a hundred persons lost their lives under 
the falling walls of Charleston 

‘*In the unusual dura‘ion of the shocks, 
and their rapid recurrence—ten or a dozen 
distinct tremors having been felt within 
twenty-four hours—this convulsion recalls 
the terrible experience of the province of 
Granada in Spait a year ago last winter. To 
read of one of our own cities overthrown and 
deserted, and its surviving inhabitants en- 
camped around it, afraid to retur> to their 
shattered and crumbling dwellings, is bring- 
ing the danger from earthquakes much closer 
home than most of us had, perhaps, 
dreamed of. 

‘*That the center of the disturbance was 
located at or near Charleston is indicated not 
only by the greater force and destructiveness 
of the shocks there, but also by the fact that 
the sligbter tremors of yesterday were only 
felt in that region. That the outburst of the 
Yellowstone geyser and the volcanic phe- 
nomena reported from Indiana were in some 
way connected with the great earthquake on 
the South Atlantic coast is not, perhaps, im- 
possible, although it would be difficult to ac- 
count for their connection upon the generally 
accepted theory of the cause of earthquakes. 
Many of the dreadful accompaniments of the 
historic earthquakes of Lisbon and Caracas 
appear to have attended the Charleston con- 
vulsion, such as the opening of the fissures 
in ground out of which sand and other ma- 
terial was spouted, and the presence of a 
strong sulphurous smell in the atmosphere. 
The story told in our dispatches of the 
scenes of terror and death amid the falling 
and burning buildings of the beautiful 
Carolinian city 1s a strange and appalling 
one. 

‘¢ The powerful upward thrust of the shock 
was particularly not d in Washington, and 
this fact seems to indicate that the source of 
the disturbance was deep in the earth. The 
bursting of several mill dams more than a 
hundred miles from Charleston shows also 
the terrific power and wide extent of the 
principal shocks. 

‘“*A word as to the probable cause. We 
must remember that we are dwelling upon 
the surface of a little extinguished sun, 
which ages upon ages ago became covered 
with a rocky crust through the gradual loss 
of temperature, but which still retains in its 
interior a remnant of the pristine heat that is 
slowly leaking out. Every schoolboy under- 
stands that when a heated body cools it 
shrinks in size. The earth does the same, 
and, as the interior mass thus slowly con- 
tracts, the hardened crust settles upon it. 
But the crust cannot thus settle without 
breaking. Far back in geological time, when 
the cooling process was much more rapid 
than it is now, the settling of the crust broke 
and contorted it with tremendous power, and 
the edges and sides of the cracked strata of 
rock were thrust up into mountain chains. 
Now, when the cooling is very slow and the 
consequent contraction comparatively slight, 
mountains are no longer created by the stress 
upon the settling crust, but slow, almost im- 
perceptible, changes of level in different 
parts of the earth’s surface result from it. So 
slowly, in fact, does the interior of the earth 
contract at preseut that the settling of the 
crust is accomplished for the most part with- 
out the knowledge of its inhabitants. Yet it 
does contract, and the careful observations of 
earth tremors which have been conducted of 
late years show that, if a complete record of 
the motions of the earth’s crust could be ob- 
tained, it would be shown to be slightly 
trembling in some part of its extent most of 
the time. 

‘ There are certain regions where the 
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earth’s crust yields to this internal strain 
more readily than elsewhere. These regions 
are usually in the neighborhood of ancient 
cracks or faults in the rocky shell of the 
planet. The Atlantic edge of our continent 
has never, in historic times at least, been the 
scene of great and disastrous earthquakes, 
and yet its geological structure is such that 
disturbances of this kind could hardly fail to 
visit it. The fact is that many earthquakes 
do occur in this country, but they are usually 
so slight that little or no notice is taken of 
them. In the Charleston earthquake it may 
be said that the portion of the rocky crust con- 
cerned in the disturbance, having presented 
an unusual resistance tothe strain of internal 
contraction, finally yielded with a proportion- 
ately violent result. In that case, we may 
expect that after the present convulsion has 
completely subsided a long time will elapse 
before another severe earthquake occurs in 
the same region, and such is generally the 
history of disastrous earthquakes.” 
<> 


The New Brush Motor. 


We present to our readers in this issue a 
cut of the new Brush motor. 





mutators in the opposite direction, the effec’ 
of which is to move the maximum points 
nearer to the brushes and thereby increase 
the speed. 

The direct connection of the governor with 
the commutator would seem to insure prompt 
adjustment of the latter without lost motion, 
and at a minimum expense of power. 

By locating the parts of the governor in 
compact form within a rotary shell on the 
armature shaft, Mr. Brush insures a very 








As will be seen, it resembles the Brush} -’ 


dynamo in appearance. 

In the employment_of motors in a circuit 
in;which the strength of current or the load 
is liable;to variation 
means must be pro- 
vided for automatic- 
ally controlling the 
speed and making 
it practically uni- 
form. 

Mr. Brush has ap- 
parently solved the 
problem in quite a 
novel manner. 

He provides a cen- 
trifugal governor, 
not unlike that used 
on the Buckeye en- 
gine, consisting of a 
metallic shell se- 
curely bolted to the 
armature shaft. To 
the inner peripbery 
of the shell are piv- 
oted, on opposite 
sides of its center, 
two governor arms, 
the inner and free 
ends of which are 
connected to the opposite arms by means of 
spiral springs. 

On each of the arms are placed adjustable 
weights. 

To the arms near their free ends are 
pivoted links, the opposite ends of which 
are connected to the commutators. 

The commutators are set loosely on the 
armature shaft. 

As the governor shell rotates with the 
armature shaft, carrying with it the parts de- 
scribed, the weights will at a certain speed 
be moved by centrifugal action toward the 
periphery of the shell, and through the 
medium of the connecting links impart a 
rotary adjustment to the commutator, varying 
its position on the armature shaft. 

When the motor is at rest the spiral springs 
will retain the weights in close proximity to 
the shaft, and the commutator at the extreme 
limit of its rotary adjustment in one direc- 
tion, and the brushes will bear on the 
maximum points of the commutator. 

When current is switched into the motor, 
rotary motion is imparted to the armature 
and its shaft, the speed of which gradually 
increases until it has attained its predeter- 
mined or normal rate of speed, when the 
governor weights will begin to recede from 
each other, and rotate the commutator on 
the shaft carrying its maximum point away 
from the contact point of the brushes. 

This action decreases the effect of the 
current until a point is reached where this 
effect is balanced by the load on the motor 
and the speed remains constant. 

On the other hand, should the speed of the 
motor be retarded by a decrease of current 
or an increase of load, the governor weights 
will be drawn toward each other by the 
spiral springs, and thereby rotate the com- 








Tue Brush GOVERNOR FOR ELECTRO- 
MAGNETIC Morors. 


— The Jarvis Engineering Company, 
61 Oliver street, Boston, have received the 
contract to put in a steam plant for the Con- 
tinental Clothing House, Freeland Soomes & 
Co., Washington street, Boston. It will 


consist of two steel boilers set with the | 


Jarvis patent boiler setting and using Na- 
tional rocking grates. 
Company’s engine to run cutting machinery 
and electric lights, National 
heater, Korting injector, etc. 
nental Clothing House was the first store in 
Boston to install electric lights from their 
own power. 


—— The Troy electric light company is 
stringing a new line on River and Congress 
streets, and will soon have in operation 160 
additional incandescent lights, 48 of which 
will be in the post-office. When the new 
line is in operation it will make 1,000 incan- 
descent lights in use in the city. The entire 
contract with the city for 250 arc lights is 
filled, and the lights are now run every night. 
The circuit wascompleted August 4. The new 
90 horse-power engine that was recently put 
in at the station on Liberty and River streets 
works satisfactorily, and one of the 40 horse- 
power engines will next week be replaced by 
a 60 horse-power engine. 


—__e go e—_—_——__ 
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Tue New Brush Moror. 


compact form of machine for shipment, and 
one requiring bt a small space for its opera- 
tion, and further, such construction and 
arrangement of parts will offer but little re- 
sistance in the rapid rotation of the former. 

We understand that these motors are now 
being manufactured by the Brush Electric 
Company at Cleveland. 
> 
Electromotive Forces Developed by Cad- 

mium and Iodine. 

Mr. A. P. Laurie, in a paper before the 
Chemical Society on ‘‘ The Electromotive 
Forces Developed During the Combination 
of Cadmium and Iodine in Presence of 
Water,” says he has determined, by means 
of a Thomson electrometer, the electromo- 
tive forces of cells consisting of a cadmium 
and a platinum plate immersed in a solution 
of cadmium iodide, containing free iodine 
In one set of experiments, the amount of 
cadmium iodide in solution was constant and 
the amount of iodine was varied; in another 
the amount of cadmium iodide varied, the 
solution being in each case saturated with 
iodine; in a third, a constant amount of 
iodine, but varying amounts of cadmium 


iodide, were used. The results of the ex- 
periments is to show that if cadmium and 
water containing cadmium iodide and free 
iodine are brought together, a considerable 
electromotive force is developed, which 
steadily falls. This depends on the facts (1) 
that as the free 10dine is diminished the elec- 
tromotive force falls gradually at first, but 
more pang | the less iodine there is present ; 
(2) that as the cadmium iodide solution in- 
creases in strength, the electromotive force 
falls very rapidly while very small quantities 
of the salt are present, but more and more 
slowly as the amount of salt present becomes 
considerable. In both cases, the change may 
be represented by a continuous curve. The 











actual values are given in the paper. 


Digest of U. S. Patents on Storage 
Batteries. 


REFERENCES TO FOREIGN PATENTS 
TAINED THEREON. 





OB- 





(NINTH PAPER. ) 


1884. 

301,351. July 1, 1884. Filed Nov. 3, 1883. 
English patent, No. 1,122, March 1, 1883. 
French patent, No. 157,338, Sept. 1883. 
Belgic patent, No. 2,487, Sept. 3, 1883. 
German patent, No. 26,583, Sept. 12, 1883. 
Desmond G. Fitzgerald, Brixton, Surrey, 
England. 

Relates to electrodes, consisting of a non- 
oxidizable insulating perforated receptacle or 
envelope, made preferably of ‘‘Prouts’ glue,” 
‘*Charakite” or ‘‘Farley’s marine glue” 
and lined with a perforated leaden sheet— 
within which is placed a perforated plate of 
lead surrounded by a mass of precipitated 
spongy lead—as acetate of lead and by means 
of zinc or by electro deposition. 

Disclaims deposited lead. 


302,623. July 29,1884. Filed Feb. 25, 1884. 
Achilles De Khotinsky, Rotterdam, Nether 
land. 

Describes a battery composed of a number 
of shallow vessels of wood, vulcanite glass, 
etc., one above the other, and each vessel 
divided by partition walls into portions or 
compartments. 

The floor space of the compartments being 
covered by metallic or carbon plates similar 
in shape—each plate covering half the sur- 
face. 








$02,788. July 29, 1884. Filed Aug. 16, 1882. 
English patent, No. 3,240, July 8, 1882. 
French patent, No. 159,146, July 17, 1882. 


Armington & Sims | 


feed water | 
The Conti- | 


German patent, No. 25,155, July 19, 1882. 
Canadian patent, No. 15,414, Sept. 7, 1882. 
Thomas 8. Sarney, Camberwell. 

| John W. Alprovidge, Herne Hill, Surrey, 
England. 

Electrodes are made by coating thin sheets 
of lead with an oxide doubling the sheets 
upon themselves and passing between rolls— 
| the process being repeated a number of times 
until laminated plates of the desired thick- 
ness are obtained. 

Claims process. 


| 303,237, Aug. 5, 1884. Filed Jan. 3, 1888. 
English patent, No. 4,460, Sept. 19, 1882. 
Gregoire George Skrivanow, Paris, France. 
The negative electrode consists of a plate 

or disk of agglomerated carbon, gas retort 

carbon or graphite, covered on both sides 
with chloride of silver. 

This element is immersed in a solution of 
the hydrate of potassium or sodium. 

In proximity thereto is the positive ele- 
ment, consisting of a plate of zinc, immersed 
in the same liquid. 

303,891. Aug. 19, 1884. Filed Apr. 21, 1882. 

W. A. Shaw, Brooklyn, N. Y. 

Relates to a pipe line system, in which the 
pipes form the storage batteries and contain 
the electrolytic liquid. 








304,265. Aug. 26, 
1884, Filed Jan. 3, 
1884, 


Isham D. Fuller, 
Atlanta, Georgia. 


Describes a_bat- 
tery jar, comprising 
a glass inner vessel 
and non-conducting 
outer case, with a 
space between the 
two, adapted to con- 
tain oil. 





_-— 
— Amovement 
is being agitated by 
the produce dealers 
doing business west 
of Broadway, 
between Harrison 
and Liberty streets, 
New York, to get 
the Alde:men to 
pass a resolution 
authorizing the 
lighting of the lower part of the city with 
electric lights. ‘‘There are many good 
reasons why this shuuld be done,” said 
G. S. Palmer, a produce dealer, recently. 
‘In the first place, it would be a great pre- 
vention of crime. As it is now, most of the 


streets are dimly lighted, and strangers com- 
ing across the Liberty street ferry, and not 
knowing that Cortland street is lighted, go 
up Liberty street, which is dark. It is the 
very place to be chosen by highway robbers 
and pickpockets, and if there was a better 
light in the street pedestrians would be com- 
paratively safe at all hours of the night. 
This is by no means the only important point 
in favor of the electric lights. While the 
majority of the people in New York are 
asleep there is going on one of the largest 
branches of trade—the purchase of produce 
worth thousands of dollars. Farmers and 
truck growers come in from the country, and 
from midnight until after daylight their 
wagons fill the streets around Wasbington 
Market. Money changes hands under the 
dim light of a faintly flickering gas jet; often 
grievous mistakes occur, which with better 
light would never take place. Go through 
this section any morning about two o'clock, 
and you will find the seller and buyer trying 
to come to some agreement over the price of 
a wagon-load of garden truck. On account 
of the imperfect light the commission mer- 
chant cannot detect the bad parts of the load, 
and he frequently finds himself with decayed 
fruits or vegetables, while, on the other hand, 
he cannot see whether the vegetables are bet- 
ter in quality than others that he may buy, 
and, of course, he will not pay what they 
are actually worth. Hardly a night passes 
that the police in the Twenty-seventh Pre- 
cinct do not have cases of petty pilfering by 
sneak thieves reported to them. It is an 
easy matter for a thief to carry off a basket 
of vegetables or eggs, and many times live 
poultry is taken from the crates that they 
come in. The electric light would also be 
of material assistance to the firemen in get- 
ting to fires. Because the streets are narrow 
there is little room left for the passage of en- 
gines and hook and ladder trucks. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpING SEPT. 
7, 1886. 


348,542 Electric arc lamp; Lewis G. Bronson, 
Chicago, I11. 

348,572 Testing station for conduit systems; Jas 
F. Munsie, Chicago, Ill., assignor of five-twelfths 
to Horatio N. May, same place. 

348.578 Multiple switchboard ; Thomas J. Perrin, 
Brooklyn, N. Y., assignor to Charles P. Hunting- 
don, Greenville, Miss. 

348,579 Multiple switchboard; Thomas J. Perrin, 
Brooklyn, N. Y., assignor to Charles P. Hunting- 
don, Greenville, Miss. 

348,603 Electric railway car illumination; Ed- 
ward J. Wessels, Roselle, N. J. 

348,606 Electric air pump system; Albert B. 
Worth, Greenport, N. Y. 

348,625 Manufacture of secondary batteries or 
accumulators; Stephen Farbaky and Stepfan 
Schenek, Schemnitz, Austria-Hungary. 

348,636 Electro-magnetic car brake ; 
Park, Henderson, Ky. 

318,616 Safety strip for electric circuits; Edward 
Weston, Newark, N. J., assignor to the United 
States Electric Lighting Company, New York, N. Y. 

348,647 Holder for incandescent lamps; Edward 
Weston, Newark, N. J., assignor to the United 
States Electric Lighting Company, New York, N. Y. 

348,648 Ampere meter; Edward Weston, New- 
ark, N. J., assignor to the United States Electric 
Lighting Company, New York, N. Y. 

348,649 Electric lighting system; Edward Wes- 
ton, Newark, N. J., assignor to the United States 
Electric Lighting Company, New York, N. Y. 

348,707 Automatic fire alarm system; Alden D. 
Wheeler, Boston, Mass., assignor to the American 
Automatic Fire Alarm Association, Portland, Me. 

348,708 Electric connection forchandaliers; Jno. 
P. Willets, Jersey City, N.J., and Edwin K. Crolius, 
New York, N. Y. 

348,792 Electric tramway system; Michael H. 
Smith, Halifax, County of York, England. 

348,799 Electric are light; Frank Thone, Fort 
Wayne, Ind. 

348,845 Hanger for electric lamps; Clark C. Has- 
kins, Chicago, Ill. 


BUSINESS NOTICE. 


Harvey 8S. 








Wanted—Experienced workmen, accustomed to 
laying out and setting up incandescent plants; also 
first-class men experienced in installing arc plants; 
no communications will be noticed unless full par- 
ticulars of experience, references, etc., are given. 
Address * Positive,” office of ELECTRICAL REVIEW. 





Parties Intending to purchase Elec- 
tric Lighting Machinery, 
should consult 
WwW. N. GRAY, Electrical Engineer, 
CARLISLE BUILDING, CINCINNATI, 0. 





FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 
NEW YORK, WASHINCTON, 
Temple Court, tana { Pacific Bullding, 
ELECTRICAL INVENTIONS. 
fr <5 + tah = pes mmo oe SS ite” 


BURNHAM 


SELF-OILING 
Automatic Steam 


E s 
Patented Feb, 23, 1886. 


Cataloguessent free by 


Burnham Engine Co, 


YORK, PA. 














Inventors and Others 


HAVING 


EUROPEAN PATENT RIGHTS 
FOR ELECTRICAL INVENTIONS 


FOR SALE, 


Or which they desire TO PLACE, are 
requested to communicate, giving Full 
Particulars, with 
* GEORGE H. BENJAMIN, 
Electrical Engineer and Expert in 
Patent Causes, 


No. 35 WALL STREET, 


Galvancmeters, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 


Pratt’s Speed Indicator, &c MANUFACTURERS OF 
ELECTRIC MFa.Co, 


zoa_ ELECTRIC SUPPLIES, 


MICA | 


For Electrical and Mechanical Uses. 
Medical Batteries, Skeleton and Box Bells, Burglar Alarms, [ 

House Annunciators, Fire Alarm Boxes, 

ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


=~ DetroitElectrical Works | 











All sizes at low prices. 
Send for samples and price list. 


A. 0. SCHOONMAKER, 158 William St. 


NEW YORK. 








VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 


1210 MARKET ST., - Philadelphia, Pa, 
SEND FOR CATALOGUE. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


146 La Salle Street, Chicago. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 





THE 


Solar Carbon & Mfg. Go. 


(WORKS NEAR PITTSBURGH, PA.) 


— >, 





The only Carbon made from Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 


GENERAL EASTERN OFFICE, 


55 South Third Street, 
Philadelphia, Pa. 














Fig.255 
——MANUFACTURERS OF —— 


A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 
A.H. PATTERSON, wager. 729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 
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Leclanche, gle 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS. - 


It dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street. New York. 


Filectrical . Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


== CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &e., &c. 


IN STOCK :—FULL LINE 


TRON, STEEL and HARD- DRAWN COPPER WIRE, WIRE, Delivered at Lowest Prices. 
I ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 2s 











GENUINE DISQUE CELL, COMPLETE, 
The Porous Cell alsc bears Label 


GDEDA (FORMERLY PRISM) CELL, COMPLETE, 








tandard :. 
























































NEW YORK. 


Cincinnati, Ohio, U. 8. A. 
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SUN ELECTRIC COMPANY, 


woBuvUI Rn, MASS. 
MANUFACTURERS OF THE 


BEST halal tesco 


lovanderna Liohing 


ON ARC LIGHT CIRCUITS, 





Posse:sing a Flexiblity Equal to 
Low Tezson Distribution, 


SYNCHRONOUS TIME (0., 


fioom 4, Herald Building, Boston. 











ONLY SYSTEM OF REGULATION OF CLOCKS FROM 
A DISTANT POINT IN EXISTENCE. 


Proved Perfect by Actual Test of More Than a Year. 





Can be applied to any Clock, mechanical or electric, 
a large or small, tower or mantel clock, and regulation 
; 





Can be used upon telephone, district telegraph, railroad 
nd private lines without interference with usual business. Patented devices on small frame, ready to 

serew into any clock case, furnished at the Company’s expense, and a small annual royalty charged for 
hose actually in use. 


Little capital required, Most profitable investment of the day. 





~<_______ 


Rights for Sale on very Liberal Terms. Send for Full Description and Estimates. 
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(Direct Reaping ApsusTABLE VoLT-AM-METER.) 


A. K. EATON, 63 and 65 Henry St., Brooklyn, N.Y. 


MANUFACTURERS OF 


INSTRUMENTS 


OF ALL KINDS FOR 


ELECTRICAL MEASUREMENT. CONCENTRATED CHROMIC ACID 


AND CHEMICALS OF EVERY DESCRIPTION EOR ELECTRICAL WORK. 
CATALOGUES ON APPLICATION. 


Poole & Hunt's Ireffel turbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. i 
t=” Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 
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THE —_— ELECTRIC C0. 


HARTFORD, CONN. 
G. CHENEY, Pres’t. "ROBERT CHENEY, Vice-Pres’t. 
BH. WOODWABD, Sec. and Treas. N TT. PULSIFER, Gen’l Manager. 
THOMAS PBAY, Jr., Gen’l Supt. 


H.G 
PLE 





SOLE MANUFACTURERS 
UNDER ALL THE PATENTS OF RicuarpD H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


Aso, SOLE MANUFACTURERS UNDER ALL THE PATENTS OF 
CuarLes G. PERKINS FOR 


sand Applianeas for Taeandesent Liebting 


lia ndescent 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building 








Ww. u SAWYER, 


Noy, js TRI 1AM, 


EUGENE F. PHILLIPS, 


ag nist ae 





PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT mm ISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 


JOHNSON HEAT-REGULATING APPARATUS 


By the us eoets our Electric Valve Service, the heating of buildings to a uniform tempe erature is ac 
complishe¢ Rooms may be kept at any temperature desired, thereby saving fuel, discomfort, ill 
ne ~alth, ~ cracking « of wood-work, furniture anc > ps meee 2s, and the danger of fire by over heating. 
; This app »tratus applies equally well to all forms of heating and ventilating devices, the thermometer 
n the room automatic ally governing the te emperature. It is invaluable in Public Buildings, Private 
Res idences, Business offices, Hospitals, Churches, Schools, Cons once ories, Factories, etc. 


SEND FOR cIRCUL an *@," 














NATIONAL ELECTRIC SERVICE CO. 
NEW YCRE, 686 Broadway. CHICAGO, 195 Wabash Avenue. 


BOSTON, 611 Washington street. 


Americal Bell {el aly, 


95 MILK ST., BOSTON, MASS.” 














| This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by ail known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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New ENGLAND GLASS Works, 


29 MURRAY ST., NEW YORK. 


(55 FRANKLIN ST., BOSTON. 


| 






10 In.—Opal. & !a —3¢ Horizontal Roughed. 


WE MAKE A SPECIALTY 


= ELECTRIC GLOBES, 


OF ALL SHAPES, IN 


12 In.—¥ eee, Roughed. 





Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





14 In—Clear Flint. 


W. .LLIBBEY &SON, 


BOSTON, MASS. 
SEND FOR PRICES. 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pure 
poses, costing less than any other Insulating material of its class. Furnished In Sheets 
d Tubes of various thicknesses. 
EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices, 





-THE- 


LITTLE-Me DONALD GUT--OUT. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 











J. A. POWERS, 


TROY, NEW YORK. 





THE HASKINS HANGER. 


l ), 








For Suspending Arc Lamps over Sidewalks or on Poles 


SEND FOR CIRCULARS. 


THE ELECTRICAL SUPPLY C0., Manufacturers, 





THE UNITED STATES ILLUMINATING CO, 


59 AND 61 LIBERTY STREET, NEW YORK. 


| SOLE GRANTEES OF THE EE gh OF WESTON, MAXIM, es AND OTHERS FOR THE 
TY OF NEW YORK AND VICINITY 
Five years’ practical eae... in the installation of these well- anew n systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 
Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


New York Post Office, Press Club, 


St. Denis Hotel, 


Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 

Mortimer Building, Brooklyn le, Hotel Brunswick, 

Union Ferry Co., ey & Muller, Turtle Bay Lotus Club, 

Pennsylvania R. R. Ferry, hg E Union Club, 

Matual Life Insurance Uo., Equitable uilding, Union Square Hotel, 
Coleman House, New York Ferry Co., Brooklyn Bridge, and others 
Hotel D: Tribune Building, Theodore Stewart. 

Hotel Normandie. U. 8S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


PARTZ LBCTRIC Parrery Co. 


OPEN CIRCUIT BATTERY 


FOR 


ANNUNCIATORS, TELEPHONES, BELLS, IGNITING GAS, Ete, 


It hasour PATENT SLOTTED CARBON CATHODE, between two 
bars of zinc attached to a metallic cover. The carbon being slotted, 
increases the active surface and makes the battery exceptionally 
constant. 

E. M. F., equal to any open circuit battery made. Quick to recuper- 
ate. Carbons specially prepared. No creeping of salts to destroy 
connections. 











Price, $1.50 per cell. Liberal discount to the trade. 


- No. 1723 CHESTNUT STREET, 
PHILADELPHIA, PA, 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Avtomatic Gul-Dif Engine 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


HAW: &:GEAR 


inc oF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and Experimental Work a specialty. 
Nos. 53 and 55 North Seventh Street, Philadelphia. 


A PERFECT ELECTRIC LICHT CLOBE. 


SS esey rr ad_20 pata — 





Pa. 


as 

















THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 


U. S.A 






zy MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC anno INCANDESCENT 


4x10 inches. 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 


Consolidated Electric Light Co., 


Owning and Operating the 


wp Sait -MAN PATENTS. 


EXECUTIVE OFFICES: Pa AD eLarA sor = 
aVe bu reet; 
Mutual Life Building, | 





BOSTON OFFICE: 
4 Pearl Street 






NEW YORK. 
\ CHARLES H. BANES, HUGH R. GARDEN 
} President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


VS Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED for the Thomson - Houston 





171 RANDOLPH STREET, CHICAGO, ILL. 





System of Arc Lighting. 
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G. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secret ary. 
J. POTTER, Treasurer. N. S. POSSONS, Superintendent. W. J. POSSONS, Assistant Superintendent. 


———— 9e — 


BRUSH ELECTRIC CO. 


SOLE MANUFACTURERS UNDER ALL THE PATENTS OF 
CHARLES F. BRUSH 








Electric Lighting, Storage Batteries, Carbons, 


ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETC. 


The BRUSH LIGHT Still LEADS the Field. 


No other system in the World equals ours in 
Simplicity, Durability. Earning 
Capacity, Reliability. 











THE BEST IS ALWAYS THE CHEAPEST. 


35,000 BRUSH ARC LAMPS NOW IN USE. 


SELFE'- REGULATING INCANDESCENCH APPARATUS. 


rr ooo 


— 


Tut BRUSH ELECTRIC CO. 


AGENCIES EVERYWHERE. CLEVELAND, OHIO, U. S. A. 
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TESLA ELECTRIC LIGHT » MFG. Co. 


RA Bway, N.d. 

















B. A. VAIL, President. H. C. CARMAN, Secretary. ROBT. LANE, Treasurer. N. TESLA, Electrician. 


ARE NOW PREPARED 
TO FURNISH 
THE MOST PERFECT 
on 


Automatic, Seli-reculating 


SYSTEM OF ELECTRIC ARC LIGHTING YET PROD 


LICAERING Uh AIS) 


OF THE LAMPS. 





1 { 1 


\\ 
i) 


NANT 


7s en. 


on em ec aee 


jotereeenend 


ane 


Entirely New System of Automatic Regulation, 
Resulting in Absolute Safety and a great Saving 
of Power. 


Correspondence solicited. 
ILLUSTRATED AUGUST 14, 1886, IN * ELECTRICAL REVI 














— ete eer 


NEW YORE INSULAT! ED WIRE CO. New Taneve Buckeve Automatic Cur-Orr Enoines. 





MANUFACTURE! 
In Use Over 1 
ahle Aerial ndorarannd and W napine 
Insulated Wires and Cables for ! Aerial, Und lerground and Submarine use, 25 to 1,000 H. P. 
ne — Gr haw Wire Patents These Engines are the combined result of long experi 
Sole Owners of Grimshaw Wit Paten " with casemate cut-off regulation and most cuenigt eoveten 
Grimshaw Tape. Lead Covered Wire a Specialty. of all details. They are designed and constructed for heavy 


and continuous daly at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
ee g” regulation guaranteed. Self-Contained Automatic 
ut-off Engines, 12 to 100 H.P, for driving Dynamo Machines 
Sa S SPEC IALTY.—Illustrated Circulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


33 (liver St, Boston, 64 Broadway... 144 Lake Si. | ll, 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


THE THOMSON-HOUSTON ELECTRIC CO. ———_BUCKEY 


PRINCIPAL OFFICE 
: W. I. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New Yor 


178 DEVONSHIRE STREET, BOSTON, MASS., XW ROBLSSON, cor, Clinton and Jackson Sts.. Chicago, Ti. 


Furnishes the only Perfect i ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Minn. 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 
I~ all desirable qualities of E:xctrio Arc-Licurs, the Thomson- H louston System M A G N ET O S i G N A 5 3 E L = S. 


has no equal. The Lights are superior tn color and stew nd the entire 
ed No Battery Required. 


apparatus is more economical. efficient and safe, more ev 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 



















and less liable to derangement than any oth: 


The Thomson-Houston Electric Company 


was awarded the First Prize for the est system of Arc-Lighting, and Are Lamp, at We make a specialty of the manufacture of these bells for 
the Cincinnati Industrial Exposition of 188: }, our Tecties for the p and Bena wa Na 5 snd pod ny d years, 
rompt execution of large orders are un- 
The Thom rapper aml s yst com eq a <i 
has been awarded superiority in all the competitive tests to which n subjected. Was: attention given to furnishing samples for special orders. 


New Illustrated Pamphilei will be seni on application, 


Schuyler Electric ‘ig 


Manufacturers of 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


BALTIMORE WMT 
i 
Telephone, Telegraph, Electric Light, Fire Alarm 


YNAMO MACHINES SSS tnt biieRecgrann suppton 
FOR INCANDESCENT AND ARC. SCHAEFER ELECTRIC MFG. CO. 


The most perfect system of both Incandescent and Are lighting. _Fntire free. 
J lie and great bril. |'NCANDESCENT LAMPS, From 10 to 100 Candle Power. DYNAMO MA- 
dom from hissing and flickering in our Are Lights, and long lie and great bril- GUES Of Geameoved Gusinitadten. 


liancy in our Incandescent Lights. c - Sa : 
Dynamo Machines with perfect automatic regulation, reliable and « ficient. Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


Prices moderate. Estimates made for lighting from Ce I Stations or for > B rr. 3 B . ms ene 
isolated plants. Illustrated Circulars sent upon application, Address P.O. ox, 3068, oston, Mass. 
FACTORY AT CAMBRIDGEPORT, MASS. 


ve Foto: SCHUYLER ELECTRIC a 0. | 


No. 44 BROADWAY. ord, , a BARRETT’S CHLORIDE OF SILVER 
2 = TESTING BATTERY, 


y he RES 
HARRI $-C — STEAM & UG Q RE the mestceustant, compact ané economical Test Bat- 


tery ever made. These Batteries are mounted in hard 
BUILT BY | 


rubber cells. enclosed in polished mahogany cases. 
WILLIAM A. HARRIS, 





























“Ph 

















PRICES. 
In Polished Mahogany Case with Current Reverser. 








q 
| 
re | 
id 8 cell Battery, 7xixl2% inches . . . . $60 00 
ia} 82 ce Battery, 6x7x10'g inches. .... 4000 
PROVIDENCE, R. I. i 2 cell Battery, 6xix74 inches ... 33 00 
From 10 to 9000 Horse Power, with Harris's Im [eae Tn Plain Case Without Current Beverser, 
provements, if 4 16 cell Battery, 5igx64%4x5 inches . . . . 2000 
12 om pathenz, 5l4x5Wx5 inches ... . 1500 
9 ce attery, 44x5%x5 inches . ... 1200 
UNEXCELLED WORKMANSHIP, 6 cell Battery, 43sx4i;x5 inches ©... °. 10 00 
SOLE AGENTS, 
and are known the world over the 1 
MOST ECONOMICAL STE? M EN- E.S. GREELEY & CO., 
CINE BUILT SUCCESSORS TO 





L. CG. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, be mg! and Electrical Supplies 
very Description. 


5 and 7 DEY STREET, - - NEW YORK. 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! = They are especially 
adapted for all purposes where continuous service at uniform seed is requiredand at the | 
minimum of cost of repairs. 





Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 
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- EDISON LIGHT! 


—~<>— — 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 





Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


16 and 18 BROAD ST., NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Edison, and _ is covered by funda- 
mental patents granted to him January 27, 1880, No. 225,898; May 4, 1880, No. 227,229; and July 20, 1880, No.230,255. 
These patents, as well as some 300 additional detail and system patents, are all owned by this compiny. 
All forms of incandescent lamps as well as a great majority of the ‘Detail” and ‘‘System’’ devices offered by others than this 
company and its licensees, infringe the above mentioned patents, and all persons using them render themselve s individually responsible 
for such unlawful use, and all the consequences thereof, and liable to suit therefor. 
\ 


A CARD TO THE PUBLIC. 





NESE Pigg each The Edison Electric Light Company having instituted suits on ifs patents, must decline to substitute the advertising columns of 
{ue pres3 for the courts for the purpo ec of thcir egal interpretation. Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
patent has ever been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipate |; ry», a like resu't’ must follow in the United Siates. The straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate tue DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY 


By EDWARD FE. JOHNSON, Vice-President. 





URING THE PAST YEAR this Company has sueeceded, through the medium of Special Machinery and Improved Methods, in 
D bringing its output up to 3,500 H. P. per month, while sterdily Reducing the Cost of Production. At the same time the 
Materials and Workmanship have been Greatly Improved, as always follows from Systematic Manufacture. It has become possible 
therefore to carry out a long Determined Policy, and announce : 


SWEEPING REDUCTION IN PRICE 


—— OF THE—— 


Westinghouse Automatic Engine, 


TO WHICH BIDS ALREADY OUT WILL BE MADE TO CONFORM. 
All Engines have Our Latest Improvements: Forged Steel Rods, Oil Separators, Back Pressure Balanced Valves, &c. 
The Westinghouse Engine will be found to be Equal or Superior in FUEL ECONOMY to any other 


Single Valve Engine on the Market, all the assertions of our competitors to the contrary notwithstanding. We stand ready 
to make good this statement by Public Competitive Test at any time. 


THE WESTINCHOUSE MACHINE CoO., Pittsburgh, Pa. 


Sales Department for the U.S. Conducted by: — WESTINGHO"SS, CHURCH, KERR & CO., 17 Cortlandt St., New York. 

alana Chicago, Ill. | PARKE, LACY & CO............Salt Lake, U'ah. | H. DUDLEY COLEMAN..........New Orleans, La. 
FAIRBANKS & C0........ ........bt. Louis, Mo, | D, A. TOMPKINS & C0.......... Charlotte, N.C. = KEATING IMPLEMENT ) 
PARKE & LACY.........---. San Francisco, Cal. | ROBERT MIDDLETON............. Mobile, Ala, | AND MACHINE CO,, { ““c""7o77 Dallas, Texas 


OU 


GHOUSE 








JARVIS ENGINEERING Co. FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ee a ELECTRIC LIGHT SUPPLIES 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis and ELECTRICAL GOODS of all kinds. 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. Write for Ciroulars and prices. Address, 
SEND FOR CIRCULARS. 352 Washington St... Boston, Mass. 
er Factory, Exeter, N. H. New York Office 67 Aeror House. 3 








THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the “‘ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zine and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” has 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 


SINGLE CELL....... n/eetrio Gas Lighting, ete. ion SO ee $1 25 


One dozen to 500 lots, special price. 


‘Rhode Island Telephone and Electric Co, 


P.O. Box, 1197. PROVIDENCE, R. I., U.S.A. 


New York Safety Steam Power Co. 


80 CORTLANDT ST., NEW YORE CITY, 
Builders of 


STEAM ENGINES 


ALL SIZES, FOR ALL PURPOSES. 
Horizontal and Vertical Automatics. High Speed, 
Low Speed, 50 Different Sizes 500 Engines 
always in Stock. 
-ADDRESS:— 


E.T. Coprtanp, Gen. Agt. 30 Cortlandt St., N. ¥. 
J. H. Hovenrton, 66 Canal St., Boston. ; 
Wm. A. Hammett, 64 So, Canal St., Chicago. ' 
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‘iy, WESTEN 


E. W. HAZAZER. 


32 Frankfort Street, 
NEW YORK. 











SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, —_ 
= Twist Drills, Dogs, Cal- 

&c. Send for cata- 
inaus of outfits for amateurs 
or artisans. Address, 


Ade sem !!. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O.- 








ROYCE & MAREAN, 


DEALERS IN 





pe terale CO. 


ot. ELECTRIC 
\ LIGHTING 


APPARATUS. 


Every requisite for the 
most perfect system of Elec- 
tric Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Blecteic Go. 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical . Apparatus. 


AND cneencen. 











ELECTRICAL APPARATUS 











PAINE & LADD, Brady Electric c Li geht Mast Arm. 




















Telegraph and Telephone Supplies, HALBERT E. PAINE, | eroRy B. LADD 
eer p Late Commissioner of Patenta, | H. M. LINNELL, Selling Agent, Hartford, Conn. 
No, 1408 Penna, Avenue, Attorneys in Patent Causes . > 
Opp. Willard's Hotel, WASHINGTON, D.C, And Solicitors of Patents, T. H. BRADY, Patentee and Sole Manufacturer 
| WIT ASEINGTON, D.C. TT CATAER, CONN. 
New York, January 5, 1886. 
T. H. Brapy, Esq., New Britain, Connecticut, 
THE } Dear Sir--I am much pleased with your Mast Arms forarc lamps. They are 
. . nan in poms stion, low in — -— yee A adapted for all purposes 
where projecting lamps are require ours tru 
ay THE BRUSH-SWAN ELECTRIC LIGHT CO. br negge ENGLAND, 
India-Rubber & Gutta-Percha Insulating Co, oe EIa,, 
BROOKLYN, NEw YORK, ‘ue 16, 1885. 
MANUFACTURERS OF Mr. Tuos. H. Brapy 
Dear oy Some — eutho an ago "se apts Pt nd wont Arms for some 
™ swinging lamps (i. e., lamps suspended in the middle of the roadway), and 
A | 8 KI N DS O F I N S U LAT E D Wi R ES A N D CA B LES sees — a — improvement. We were — with the old style bs car- 
toa 3 t 
Guaranteed to give satisfactory services under ground and over head. Specially adapted for We ym pry | psc Ao th ney "Mast p mmm ty A AR —, 
Chemical Works, Paper Mills, Dye Works, Coa] Mines, etc., etc. with same, Should be pleased to ase you send anyone to inspect same. 
ae fu “ 
PRICES AND SAMPLES ON APPLICATION AT UNICIPAL ELECTRIC LIGHT co. he 


No. 159 Front Street, New York Citv. 








Cuas. CooPER. 





There are now in use over 18,0L0 


CARBONS 


FOR ARC LIGHTING. OTTO GAS EN GINES. 
owneteeeeeenemes = | mete ANY SEES. 
© | cnitormity, Durability & Superior Light. ' Works without 


A RELIABLE TEST 


WATERHOUSE QYSTEM, 


RESULTED VIZ: 





46 Lights on 7 mile circuit, current 9.44 
amperes (Ayrton & Perry standard.) Power 
Required, 26.62 H.P., or .568 H.P. per light: 


A 50H. P. Engine, same as is faseived to run & 
full arc lights of other systems, willoperate at it: 
Most Economicat Pornt of cut-off. 


boiler, steam, coay. 
ashes or atten 
ance. Successfully 
adapted instead of 
steam power in all 


PITTSBURGH CARBON CO. fim’d. 


PITTSBURCH, PA. 





industries and of- 
fers special advan- 
tages for running 
- : electrical machip- 

ery for Telegraph 
and Telephone well as Lighting purposes. 


OTTO GAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N.E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Enmaeulated and Bare. 





f Marke. 





, Piespher- Bionge. st 





BP 0 FULL ARC WATERHOUSE LIGHTS. 
wmbines High Electrical Contuctivity and Resist- 


Copy of report of Test sent on application. 
ance to Corrosion with Lightness and Tenacity. 


THE WATERHOUSE ELECTRIC & MFG. CO. "ASSERR°-| cman re er eeany Gangs | 


A. J. SMITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. - PLECTRIO 








FACTORY, COLT’S WEST ARMORY. ADDRESS} LAVA GAS TIP, 
9 ( ( ' ted, The Cheapest soma the Market 
The Phosphor-Bronze Smelting Co, Limited, ) — Bapernie 
FRANKLIN 8. CARTER. CHAS. M. WILKINS. F. WARD WILKINS. sph Ws 4 b ) uaa 
ESTABLISHED 1867. 612 ARCH ST., PHILADELPHIA, PA. | owas. sites A. T. SMITH, 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


STANDARD UNDERGROUND GABLE COM'Y. 


near i" A. WARING, Vice-President. 
C. H. JACKSON, Secretary. 








one, Belge ye tno Jr., President. 
H. DALZELL, Treasurer. 


aancsieadib ane WEsTINGHOUSsE, JR., Ricnarp 8S. Wartnec, Mark W. WarTsSON, Joun H. Dauzetu, is used by a number of the leading electric companies with greai satisfaction. 


BERT PITCAIRN, ‘oO. T. WarineG and C. H. Jackson. 





Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCH wad 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ommme( A 3 ESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 





Owners - of - the - Umted - States - Phosphor-Bronze - Patents | * 6 West 14th St., New York. 


Sole Manufacturers of Phosphor-Bronze in the United States. 


VICTOR 
Turbine: Water Wheel. 











128 Pearl St., N.Y. City, {ccaranteea. | Hamilton Building, 94 6th Ave.. Pittsburgh, Pa. ' 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
In the 
| economical use of water it is without an equal, producing the highest per cent. of useful 
' effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL %® BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 
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GUTTA PERCHA 
JS THE 
STANDARD 
INSULATION. 






Does not deterio- 
rate, and for 

underwater or 
g underground 

my is the most 
i Reliable and 
Durable, 







RIVER CaRtEs. 
Gutta Percka 
Insulation 
Any number 
of Conduct- 
ore. 










































Aerial or Underground. 
of Conducting Winey acaneal 
Marks' Compound and Balata 
Insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 
Uses. 












Burglar 
Alarm, 

Annrunciator, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterton’s Compound 
Sor Cable Splices, and Pure 
G.P. Goods of every variety, 





Acid Vessels, Pipes, Vats, Etc. 








Marks’ Compound Wire, for Battery Coppers. 











SOMETHING NEW. 


Automatic Machinery, by which | 
carbon points are made absolutely | 
uniform in size and quality. Some- | 


thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who haveas yet been able 
to dispense with manuallabor in 
the important processes of mak- 
ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 
rent,and the best and purest made. 

Quality will always be a primary 
consideration with us, yet our 
prices as low as consistent with 
the best. 

Our Laboratory and _ battery 
goods are used exclusively by all 
the eminent experimentors and 


scientists in this country and 
Europe. 
THE NATIONAL CARBON CO. 


Office and works, Wilson Ave. 
Cleveland, O, 


CRYSTAL 


| co. 





a3 


We have just completed our extensive works, having put 
rm 


in all mode: y and 





Ss 8 
|manufacture of Carbons for Electric Lightin aud 


also Carbon Plates. We have associated with us 
Labor as well as the most practical experts in the Electric 
ight field, who th 1 derstand every detail in 
connection with the Carbon b We theref 
positively that we are now able to supe Carbon Unsur- 
in Brilliancy and Steadiness of Light. We solicit 
an opportunity to demonstrate what we claim for our 
Carbons, by acareful test. Shall be pleased to receivea 
sample order. 


THE CRYSTAL CARBON CO., Cleveland, 0., U. S. A. 
THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereby the 
most coensmiostendeBestize cell in fo pete For experi 
menting, for medical purposes, for ratory, 

sig ae moresultabls cal could be found. 4 
ADDRESS FOR CIRCULARS, 














CURT W. MEYER, 357 Fourth Ave. New York. 














16x24 DOUBLE BRAIDER. 


NEW ENGLAND 
BUTT CO. 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


AND 


ELECTRIC-LIGHT WIRE 


ALSO 
SINGLE AND DOUBLE 


Ofevery Descriptio: 
for Silk, Worstec 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. ¢ 
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OMPANY, 


Evectric LicHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 

















Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 





Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 











YET DEVISED FOR THIS PURPOSE. 








The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 















FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0. 


59 and 61 LIBERTY ST., NEW YORK. 











216 LA SALLE ST., CHICAGO, ILL. 
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WILLARD L. CANDEE, 


Treasurer 


CO. 


CHAS. A. CHEEVER, 
President, 


THE 





TRADE MARK. 


INSULATED WIRES AND CABLES. 


CHICACO BRANCH, 
1022 Opera House Bullding. 





13 Park Row, NewYork. 
Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is _orname ntal, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 
The Martin- Wilson Automatic Fire Alarm Co., 53 State St., es, a. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits ce 


The reliability and durability of Kerite Insulation is unsurpassed has be 
proven by years of experience. All rubber and gutta- percba compouuds 
short-lived when placed eithe rin the air or under gre ound, u« ie § 
insulating materials now being presented to the public. are most 
and discarded experimental products. The present hi st 
quality of Kerite is the result of 30 years’ experience. 
The attention of TELEPHONE MANAGERS is esper ally asked t 
INDUCTION TELEPHONE CABLES, they being the most pra 
in = market 

















AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK. 


Brush-Sway n Light Co 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McF ALL. Secretary 
‘A. D, JUILLIARD. Vice-President. R. AB ORN, Treasurer. 
JOHN B. POWELL, General Manager. 


3 er; ‘onductor 





ee ‘Cable. 





1] 


TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT W IRES f r either SUB- | 
MARINE or UNDERGROUND WORK a specialty. | stir nates for complete systems | 
of underground wires and conduits will be furnished « applic ation . 
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ANSONIA BRASS & GOPPER 60, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 
“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 
Warerooms:19 & 21 Cliff St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circults. 


The Brown Automatic Converter 


Will supply and take care of ten ‘a twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C, P. arc lam 

Can be used with any mz ake of arc- light » 

Any numbe ar of the lamps can be turned on or off without atecting the rest. 
» to are lighting companies as a means by which they can secure customers, from one up, for incan-. 
ghting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
1” the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON Mra. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS. 


—ALSO— 
| 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS. 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO., 


| BRIDGEPORT, CONN., 


INCORPORATED i865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a oe 


SOLE AGENTS FOR THE 














| 
| 











REMOVED TO Nos. 204, 206, 208, 210, ELIZABETH ST,, NEW YORK.| 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES OF LIGHTING AND 
TRANSMITTING OF POWER ARE IN OPERATION. | 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. | 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. | 


THE Arc Lights of various Sizes. 
SYSTEM } Are and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


J.J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 








BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


) FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 


SELLING AGENTS. 
TANNER & DELANEY ENGINE CO., Richmond,V: . 





ion | JARVIS ENGINEERING CO., 61 Oliver St., Boston. 
Pe. 3D 7 POND ENGINEERING €0., St. Louis, Mo. 


| 


BRUSH FLECTRIC(O. | 


SOLE MANUFACTURERS UNDER ALL THE 











Patents of Charles F. Brush, for Electric Lighting, Storag 
Batteries, Carbons, Electro-Plating Machines, 


Electro Motors, Etc. 
S: FIELD. 


THE BRUSH LIGHT STILL LEAD 


No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Bestis ~ 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 
candescence Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U. S, A. 


AGENCIES EVERYWHERE. 


z Ae ie eee Warren, Ohio. 
> Detroit, 


ARKLE Mich. 
i. i err MACHINE co. 25 Market St. »Phil.,Pa. 


4° HAYWARD, 81 La Salle St.. Chicago, Il. 
. ANDERSON, New Orleans, La. 


E P. “HAMPSON & CO., 36 Cortlandt St., New York. 


MORTON REED & CO., Baltimore, . Md. 
A.J. MILLER, Danville. Va. 

W. R. BURGESS, Greensboro, N. C. 

W. S. JOHNS, Pensacola, Fla. 

8S. S. PEGRAM, Macon, Ga. 

J. A. HAUSER, Montgomery, Ala. 





WV liam Marshall. 


Manufacturer of ELectricaL CONDENSERS. 
STANDARDS A SPECIALTY. 
Re and 4 University Building. 
| Co orner W averie yand tl niversity Places, New York. 










PZT 


ELECTRIC: $ 


LEATHER BELTINGS 
ELMO 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 





(Sas 





Warranted to run steady and enn. and without stretching 
Write for particulars and pricest 


CHARLES. A. SCHIEREN &CO., 


Manufacturers - . Dp tee rs of Oak Leather Belting 
i Lace Leather, 


47 Ferry Street, New York. 
16 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 


ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 
We do not brag about our Carbons, but we 








challenge the World to produce a better. 
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